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<221> CDS 
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<400> 1 

atg gat cct tea aga cga cca ccg aag gac tct cct tac gcg aat eta 48 
Met Asp Pro Ser Arg Arg Pro Pro Lys Asp Ser Pro Tyr Ala Asn Leu 
1 5 10 15 

ttc gat etc gag ccg ttg atg aag ttt aga att ccg aaa cct gaa gat 96 
Phe Asp Leu Glu Pro Leu Met Lys Phe Arg lie Pro Lys Pro Glu Asp 
20 25 30 

gaa gtt gat tat tat ggg agt agt age cag gat gaa agt aga age act 144 
Glu Val Asp Tyr Tyr Gly Ser Ser Ser Gin Asp Glu Ser Arg Ser Thr 
35 ~ 40 45 

caa ggt ggg gta gtg gca aac tac age aat ggg tct aaa teg aga atg 192 
Gin Gly Gly Val Val Ala Asn Tyr Ser Asn Gly Ser Lys Ser Arg Met 
50 55 60 

aat gcg age tec aag aag aga aag egg tgg aca gaa get gag gat gca 240 
Asn Ala Ser Ser Lys Lys Arg Lys Arg Trp Thr Glu Ala Glu Asp Ala 
65 70 75 80 

gag gac gat gat gat etc tac aat caa cat gtt act gag gag cac tac 288 
Glu Asp Asp Asp Asp Leu Tyr Asn Gin His Val Thr Glu Glu His Tyr 
85 90 95 



cga tea atg ctt ggg gag cat gta caa aaa ttc aaa aat agg tec aag 



336 



Arg Ser Met 



gag act caa 
Glu Thr Gin 
115 

age aat gtg 
Ser Asn Val 
130 

ggg agg ttc 
Gly Arg Phe 
145 

acc cca cat 
Thr Pro His 



ata gca tat 
lie Ala Tyr 



aaa ate ccc 
Lys lie Pro 
195 

age ttt tea 
Ser Phe Ser 
210 

gat ctg aga 
Asp Leu Arg 
225 

gta aga age 
Val Arg Ser 



ctt caa get 
Leu Gin Ala 



ttt age etc 
Phe Ser Leu 
275 

gga tct get 
Gly Ser Ala 
290 

tta cag gtc 
Leu Gin Val 
305 

att gtt aaa 
lie Val Lys 



gca gtc att 
Ala Val lie 



Leu Gly Glu 
100 

ggg aat cct 
Gly Asn Pro 



ggc agt tac 
Gly Ser Tyr 



tat gac atg 
Tyr Asp Met 
150 

agg cga gga 
Arg Arg Gly 
165 

gaa cct teg 
Glu Pro Ser 
180 

cca agt tat 
Pro Ser Tyr 



gac att cat 
Asp lie His 



tea tta gca 
Ser Leu Ala 
230 

cgt aat gga 
Arg Asn Gly 
245 

aga atg aag 
Arg Met Lys 
260 

aag gtg tea 
Lys Val Ser 



gga agt act 
Gly Ser Thr 



cat tac gtg 
His Tyr Val 
310 

cga agt eta 
Arg Ser Leu 
325 

gag aaa aca 
Glu Lys Thr 



His Val Gin 
105 

cct cat ctg 
Pro His Leu 
120 

aga ggt agg 
Arg Gly Arg 
135 

gac aac tct 
Asp Asn Ser 



age tac cat 
Ser Tyr His 



tat ttg gac 
Tyr Leu Asp 
185 

gac aag ctg 
Asp Lys Leu 
2 00 

gtg gaa gaa 
Val Glu Glu 
215 

gaa ctg atg 
Glu Leu Met 



atg ggt gag 
Met Gly Glu 



gee ctg tea 
Ala Leu Ser 
265 

gaa get gca 
Glu Ala Ala 
280 

gca egg aca 
Ala Arg Thr 
295 

aag att ctg 
Lys lie Leu 



ccg aag aag 
Pro Lys Lys 



gaa agg gat 
Glu Arg Asp 



Lys Phe Lys 



atg ggt ttt 
Met Gly Phe 



aaa cca ggg 
Lys Pro Gly 
140 

cca aat ttt 
Pro Asn Phe 
155 

gat cgt gat 
Asp Arg Asp 
170 

att ggt gat 
lie Gly Asp 



gtg gca tea 
Val Ala Ser 



ttt tac ttg 
Phe Tyr Leu 
220 

gca agt gat 
Ala Ser Asp 
235 

cct cga cct 
Pro Arg Pro 
250 

cct tea aac 
Pro Ser Asn 



atg aat tct 
Met Asn Ser 



att ctg tct 
lie Leu Ser 
300 

gag aag ggg 
Glu Lys Gly 
315 

ctg aaa gca 
Leu Lys Ala 
330 

aaa att aga 
Lys lie Arg 



Asn Arg Ser 
110 

ccg gtg eta 
Pro Val Leu 
125 

aat gat tac 
Asn Asp Tyr 



gca get gat 
Ala Ala Asp 



att aca ccc 
lie Thr Pro 
175 

ggt gtc ate 
Gly Val He 
190 

tta aac tta 
Leu Asn Leu 
205 

aaa gga act 
Lys Gly Thr 



aaa agg tct 
Lys Arg Ser 



caa tat gaa 
Gin Tyr Glu 
255 

tec acc cca 
Ser Thr Pro 
270 

gee att cca 
Ala He Pro 
285 

gag ggt ggt 
Glu Gly Gly 



gat aca tac 
Asp Thr Tyr 



aag aat gat 
Lys Asn Asp 
335 

aaa gee tgg 
Lys Ala Trp 



Lys 



aag 384 
Lys 



cat 432 
His 



gtg 480 

Val 

160 

aag 528 
Lys 



tac 576 
Tyr 



ccg 624 
Pro 



ctg 672 
Leu 



gga 720 

Gly 

240 

tct 768 
Ser 



aat 816 
Asn 



gaa 864 
Glu 



gtt 912 
Val 



gag 960 

Glu 

320 

cct 1008 
Pro 



ate 1056 
He 



340 



345 



350 



aat att gtc aga aga gat ata gca aaa cac cat aga att ttc act act 1104 
Asn lie Val Arg Arg Asp lie Ala Lys His His Arg He Phe Thr Thr 
355 360 365 

ttt cat cgt aaa eta tea att gat gec aag agg ttt gca gat ggt tgc 1152 
Phe His Arg Lys Leu Ser He Asp Ala Lys Arg Phe Ala Asp Gly Cys 
370 375 380 

caa aga gag gtg aga atg aag gtg ggt aga tea tac aaa ate cca aga 1200 
Gin Arg Glu Val Arg Met Lys Val Gly Arg Ser Tyr Lys He Pro Arg 
385 390 395 400 

act gca cca att cgc act agg aag ata tec aga gac atg ctg eta ttc 1248 
Thr Ala Pro He Arg Thr Arg Lys He Ser Arg Asp Met Leu Leu Phe 
405 410 415 

tgg aag cga tat gac aag cag atg gca gaa gag agg aaa aag caa gaa 1296 
Trp Lys Arg Tyr Asp Lys Gin Met Ala Glu Glu Arg Lys Lys Gin Glu 
420 425 430 

aag gaa get gca gag get ttt aaa cgt gaa cag gag cag cga gag tea 1344 
Lys Glu Ala Ala Glu Ala Phe Lys Arg Glu Gin Glu Gin Arg Glu Ser 
435 440 445 

aaa agg cag caa caa agg etc aat ttc ctt att aaa cag act gag ctt 1392 
Lys Arg Gin Gin Gin Arg Leu Asn Phe Leu He Lys Gin Thr Glu Leu 
450 455 460 

tac agt cac ttc atg caa aac aag acc gat teg aat cct tec gaa gee 1440 
Tyr Ser His Phe Met Gin Asn Lys Thr Asp Ser Asn Pro Ser Glu Ala 
465 470 475 480 

tta cca ata ggt gat gaa aat ccg att gac gaa gtg etc cca gaa act 1488 
Leu Pro He Gly Asp Glu Asn Pro He Asp Glu Val Leu Pro Glu Thr 
485 490 495 

tea gcg gca gaa cct tct gag gta gag gat cct gaa gag get gaa ctg 1536 
Ser Ala Ala Glu Pro Ser Glu Val Glu Asp Pro Glu Glu Ala Glu Leu 
500 505 510 

aag gaa aag gtc ttg aga get gee caa gat gcg gtg tct aag cag aag 1584 
Lys Glu Lys Val Leu Arg Ala Ala Gin Asp Ala Val Ser Lys Gin Lys 
515 520 525 

caa ata aca gat gca ttt gac act gaa tat atg aag eta cgc caa act 1632 
Gin He Thr Asp Ala Phe Asp Thr Glu Tyr Met Lys Leu Arg Gin Thr 
530 535 540 

tct gaa atg gaa ggt cct tta aat gat ata tea gtt tct ggc teg age 1680 
Ser Glu Met Glu Gly Pro Leu Asn Asp He Ser Val Ser Gly Ser Ser 
545 550 555 560 

aat ata gat ttg cat aac cca tct aca atg cct gtt aca tea aca gtt 1728 
Asn He Asp Leu His Asn Pro Ser Thr Met Pro Val Thr Ser Thr Val 
565 570 575 

cag act cca gag tta ttt aaa gga acc ctt aaa gaa tac caa atg aaa 1776 
Gin Thr Pro Glu Leu Phe Lys Gly Thr Leu Lys Glu Tyr Gin Met Lys 
580 585 590 



ggc ctt cag tgg eta gtc aat tgt tat gag cag ggt ttg aat ggc ata 
Gly Leu Gin Trp Leu Val Asn Cys Tyr Glu Gin Gly Leu Asn Gly lie 
595 600 605 



1824 



ctt get gat gaa atg ggc ttg ggt aag act att caa get atg gcg ttc 1872 
Leu Ala Asp Glu Met Gly Leu Gly Lys Thr lie Gin Ala Met Ala Phe 
610 615 620 

ttg gca cat ttg get gag gaa aag aac att tgg ggt cca ttt ctt gtt 1920 
Leu Ala His Leu Ala Glu Glu Lys Asn lie Trp Gly Pro Phe Leu Val 
625 630 635 640 

gtt gee cct gec tct gtt ctt aac aat tgg get gat gaa ate agt cgt 1968 
Val Ala Pro Ala Ser Val Leu Asn Asn Trp Ala Asp Glu lie Ser Arg 
645 650 655 

ttc tgt cct gac ttg aaa act ctt cca tat tgg gga gga tta caa gaa 2016 
Phe Cys Pro Asp Leu Lys Thr Leu Pro Tyr Trp Gly Gly Leu Gin Glu 
660 665 670 

cga aca att tta aga aag aat ate aat ccc aag cgt atg tac cga agg 2064 
Arg Thr lie Leu Arg Lys Asn lie Asn Pro Lys Arg Met Tyr Arg Arg 
675 680 685 

gat get ggc ttt cat att ttg att act age tat cag eta tta gtc act 2112 
Asp Ala Gly Phe His lie Leu lie Thr Ser Tyr Gin Leu Leu Val Thr 
690 695 700 

gat gaa aag tat ttt cgc egg gtg aag tgg caa tat atg gtg eta gat 2160 
Asp Glu Lys Tyr Phe Arg Arg Val Lys Trp Gin Tyr Met Val Leu Asp 
705 " "* 710 715 720 

gag gee caa gca ate aag agt tec tec agt ata aga tgg aaa acc ctt 2208 
Glu Ala Gin Ala lie Lys Ser Ser Ser Ser lie Arg Trp Lys Thr Leu 
725 730 735 

ctt agt ttt aac tgt egg aac cga ttg ctt ctg act ggt act cca att 2256 
Leu Ser Phe Asn Cys Arg Asn Arg Leu Leu Leu Thr Gly Thr Pro lie 
740 745 750 

cag aac aac atg gca gag tta tgg gee ctg ctg cat ttc ate atg cca 2304 
Gin Asn Asn Met Ala Glu Leu Trp Ala Leu Leu His Phe lie Met Pro 
755 760 765 

atg ttg ttt gac aac cat gat caa ttt aat gaa tgg ttc tea aaa gga 2352 
Met Leu Phe Asp Asn His Asp Gin Phe Asn Glu Trp Phe Ser Lys Gly 
770 775 780 

att gag aat cat get gaa cac gga ggc act tta aat gag cac cag ctt 2400 
lie Glu Asn His Ala Glu His Gly Gly Thr Leu Asn Glu His Gin Leu 
785 790 795 800 

aac aga ctg cat gcg ate ttg aaa ccg ttc atg ctt cga egg gta aaa 2448 
Asn Arg Leu His Ala lie Leu Lys Pro Phe Met Leu Arg Arg Val Lys 
805 810 815 

aag gat gtg gtt tct gag eta act aca aag acg gaa gtt aca gta cac 2496 
Lys Asp Val Val Ser Glu Leu Thr Thr Lys Thr Glu Val Thr Val His 
820 825 830 



tgc aag etc agt tct cga caa caa get ttt tat cag get att aag aac 2544 

Cys Lys Leu Ser Ser Arg Gin Gin Ala Phe Tyr Gin Ala lie Lys Asn 
835 840 845 

aaa att tct ctg get gag ttg ttt gat age aac cgc gga caa ttt act 2592 

Lys lie Ser Leu Ala Glu Leu Phe Asp Ser Asn Arg Gly Gin Phe Thr 
850 855 860 

gat aag aaa gta ttg aat tta atg aat att gtc att caa eta agg aag 2640 

Asp Lys Lys Val Leu Asn Leu Met Asn lie Val lie Gin Leu Arg Lys 

865 870 875 880 

gtt tgc aac cat cca gag ttg ttc gaa agg aat gaa ggg age teg tat 2688 

Val Cys Asn His Pro Glu Leu Phe Glu Arg Asn Glu Gly Ser Ser Tyr 
885 890 895 

etc tac ttt gga gtg act tec aat tct ctt ttg ccc cat ccc ttt ggt 2736 

Leu Tyr Phe Gly Val Thr Ser Asn Ser Leu Leu Pro His Pro Phe Gly 
900 905 910 

gag eta gag gat gta cat tat tct ggt ggt caa aat ccg ata ata tac 2784 

Glu Leu Glu Asp Val His Tyr Ser Gly Gly Gin Asn Pro lie lie Tyr 
915 920 925 

aag ata cct aag eta eta cac caa gag gtg etc caa aat tct gaa aca 2832 

Lys lie Pro Lys Leu Leu His Gin Glu Val Leu Gin Asn Ser Glu Thr 
930 935 940 

ttt tgt tct tct gtc ggg cgt ggc ate tea aga gaa tct ttt ctg aag 2880 

Phe Cys Ser Ser Val Gly Arg Gly lie Ser Arg Glu Ser Phe Leu Lys 

945 950 955 960 

cat ttt aat ata tat tea cct gag tat att ctt aag tea ata ttc cca 2928 

His Phe Asn lie Tyr Ser Pro Glu Tyr lie Leu Lys Ser lie Phe Pro 
965 970 975 

tct gat agt ggg gta gat caa gtg gtt agt gga agt gga gca ttt ggc 2976 

Ser Asp Ser Gly Val Asp Gin Val Val Ser Gly Ser Gly Ala Phe Gly 
980 985 990 

ttt tea cgc ttg atg gat eta tea cca tea gaa gtt gga tat ctg get 3024 

Phe Ser Arg Leu Met Asp Leu Ser Pro Ser Glu Val Gly Tyr Leu Ala 
995 1000 1005 

ctg tgt tct gtt gca gaa agg eta tta ttt tct ata ctg agg tgg gag 3072 

Leu Cys Ser Val Ala Glu Arg Leu Leu Phe Ser lie Leu Arg Trp Glu 
1010 1015 1020 

egg caa ttt ttg gat gaa tta gtt aac tct ctt atg gag tec aag gat 3120 

Arg Gin Phe Leu Asp Glu Leu Val Asn Ser Leu Met Glu Ser Lys Asp 

1025 " 1030 1035 1040 

ggt gat ctt agt gac aat aac ate gag aga gtt aaa acc aaa get gtc 3168 

Gly Asp Leu Ser Asp Asn Asn lie Glu Arg Val Lys Thr Lys Ala Val 
1045 1050 1055 

aca aga atg ttg ctg atg cca tea aaa gtt gaa acg aat ttt cag aaa 3216 

Thr Arg Met Leu Leu Met Pro Ser Lys Val Glu Thr Asn Phe Gin Lys 
1060 1065 1070 

agg aga eta age aca ggg cct acc cgt cct tea ttt gaa gcg eta gtg 3264 



Arg Arg Leu Ser Thr Gly Pro Thr Arg Pro Ser Phe Glu Ala Leu Val 
1075 " 1080 1085 



ate tct cat cag gat agg ttt ctt tea agt ate aaa etc ctg cat tct 3312 
lie Ser His Gin Asp Arg Phe Leu Ser Ser lie Lys Leu Leu His Ser 
1090 1095 1100 

gca tat act tat ate cca aaa gee aga get cca cct gta age att cat 3360 
Ala Tyr Thr Tyr He Pro Lys Ala Arg Ala Pro Pro Val Ser He His 
1105 1110 " 1115 1120 

tgc teg gac aga aat teg gca tac aga gtt aca gaa gaa tta cat caa 3408 
Cys Ser Asp Arg Asn Ser Ala Tyr Arg Val Thr Glu Glu Leu His Gin 
1125 1130 1135 

cca tgg ctt aag aga eta tta ate ggt ttt gca cga acg tea gaa get 3456 
Pro Trp Leu Lys Arg Leu Leu He Gly Phe Ala Arg Thr Ser Glu Ala 
1140 1145 1150 

aat gga ccc agg aag cct aac age ttt cca cat cct tta ate caa gaa 3504 
Asn Gly Pro Arg Lys Pro Asn Ser Phe Pro His Pro Leu He Gin Glu 
1155 ' 1160 1165 

att gat tea gaa ctt cca gtt gtg cag cct gcg ctt caa ctg aca cac 3552 
He Asp Ser Glu Leu Pro Val Val Gin Pro Ala Leu Gin Leu Thr His 
1170 1175 1180 

aga ata ttt ggt tct tgc cct cca atg caa agt ttt gac cca gca aag 3600 
Arg He Phe Gly Ser Cys Pro Pro Met Gin Ser Phe Asp Pro Ala Lys 
1185 1190 1195 1200 

ttg etc acg gac tct ggg aag ctg cag aca ctt gat ata tta ttg aag 3648 
Leu Leu Thr Asp Ser Gly Lys Leu Gin Thr Leu Asp He Leu Leu Lys 
1205 1210 1215 

egg ctt cga get gga aat cac agg gtg etc ctg ttt gca caa atg aca 3696 
Arg Leu Arg Ala Gly Asn His Arg Val Leu Leu Phe Ala Gin Met Thr 
1220 1225 1230 

aag atg ctg aac att etc gag gat tat atg aac tat aga aag tac aag 3744 
Lys Met Leu Asn He Leu Glu Asp Tyr Met Asn Tyr Arg Lys Tyr Lys 
1235 1240 1245 

tac etc agg ctt gat gga tec tec ace ate atg gat cgc cga gat atg 3792 
Tyr Leu Arg Leu Asp Gly Ser Ser Thr He Met Asp Arg Arg Asp Met 
1250 1255 1260 

gtt agg gat ttt cag cat agg age gat att ttt gta ttc ttg ctg age 3840 
Val Arg Asp Phe Gin His Arg Ser Asp He Phe Val Phe Leu Leu Ser 
1265 " 1270 " " 1275 1280 

acc aga get gga gga ctt ggt ate aac ttg acg get gca gac act gtc 3888 
Thr Arg Ala Gly Gly Leu Gly He Asn Leu Thr Ala Ala Asp Thr Val 
1285 1290 1295 

att ttc tat gaa agt gat tgg aat ccc acc ttg gat tta caa get atg 3936 
He Phe Tyr Glu Ser Asp Trp Asn Pro Thr Leu Asp Leu Gin Ala Met 
1300 1305 1310 

gac agg get cat cgt ctt gga cag aca aaa gat gtt act gtt tat cgt 3984 
Asp Arg Ala His Arg Leu Gly Gin Thr Lys Asp Val Thr Val Tyr Arg 



1315 



1320 



1325 



etc ate tgt aag gag acg gtg gaa gag aaa att ttg cac agg gca agt 4032 

Leu lie Cys Lys Glu Thr Val Glu Glu Lys He Leu His Arg Ala Ser 
1330 1335 1340 

cag aaa aat aca gtt caa cag ctt gtt atg act gga ggg cat gtt cag 4080 

Gin Lys Asn Thr Val Gin Gin Leu Val Met Thr Gly Gly His Val Gin 

1345 "* 1350 1355 1360 

ggt gat gat ttt ctt gga get gcg gat gtg gta tct ctg eta atg gat 4128 

Gly Asp Asp Phe Leu Gly Ala Ala Asp Val Val Ser Leu Leu Met Asp 

1365 1370 1375 

gat gcg gag gca gca caa ctg gag cag aaa ttc aga gaa eta cca tta 4176 

Asp Ala Glu Ala Ala Gin Leu Glu Gin Lys Phe Arg Glu Leu Pro Leu 
1380 1385 1390 

cag gta aag gac agg cag aag aaa aag acg aaa cgt ate aga ata gat 4224 

Gin Val Lys Asp Arg Gin Lys Lys Lys Thr Lys Arg He Arg He Asp 
1395 ~ 1400 " 1405 

get gaa gga gat gca act ttg gaa gag tta gaa gat gtt gac cga cag 4272 

Ala Glu Gly Asp Ala Thr Leu Glu Glu Leu Glu Asp Val Asp Arg Gin 
1410 1415 1420 

gat aac gga cag gaa cct ttg gaa gaa ccg gaa aag cca aaa tec agt 4320 

Asp Asn Gly Gin Glu Pro Leu Glu Glu Pro Glu Lys Pro Lys Ser Ser 

1425 1430 1435 1440 

aat aaa aag agg aga get get tea aat ccg aaa get aga get cct cag 4368 

Asn Lys Lys Arg Arg Ala Ala Ser Asn Pro Lys Ala Arg Ala Pro Gin 

1445 1450 1455 

aaa gca aag gaa gaa gca aat ggt gaa gat act cct cag agg aca aaa 4416 

Lys Ala Lys Glu Glu Ala Asn Gly Glu Asp Thr Pro Gin Arg Thr Lys 
1460 1465 1470 

agg gta aag aga caa aca aag age ata aac gaa agt ctt gaa cct gta 4464 

Arg Val Lys Arg Gin Thr Lys Ser He Asn Glu Ser Leu Glu Pro Val 
1475 1480 1485 

ttc tct gee tct gta aca gaa tea aat aaa gga ttc gat cca agt age 4512 

Phe Ser Ala Ser Val Thr Glu Ser Asn Lys Gly Phe Asp Pro Ser Ser 
1490 1495 1500 

tec get aac taa 4524 

Ser Ala Asn * 

1505 



<210> 2 
<211> 1507 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Asp Pro Ser Arg Arg Pro Pro Lys Asp Ser Pro Tyr Ala Asn Leu 

1 5 10 15 

Phe Asp Leu Glu Pro Leu Met Lys Phe Arg He Pro Lys Pro Glu Asp 
20 25 30 



bXU 


vai 


Asp 


Tyr 


Tyr 




061 


oer 






Jo 










A A 
4 U 


b in 


P 1 * r 

biy 


f 1 1 T 

biy 


vax 


vax 


ax a 


Asn 


Tyr 




c a 
o(J 










0 o 




Asn 


Ala 


O V- 

ber 


Ser 


Lys 


Lys 


Arg 


Lys 


DO 










"7 n. 
/ u 






LjXU 


Asp 


Asp 


Asp 


Asp 


Leu 


T\/ r~ 

iyr 


Asn 










Q C 
0 0 








Arg 


Ser 


1x1 e t 


Leu 


uiy 


OX LI 


His 


v d x 








1 a a 

1 uu 










Pin 

bXU 


inr 


bin 
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Asn 


Pro 


rx <_> 
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TIC 

llo 










1 O A 
l^U 


Ser 


Asn 


vax 


bxy 


Ser 


Tyr 


Arg 


PI 

bxy 




1 J u 










loo 




bxy 


Ar g 


rne 


Tyr 


Asp 


L v ie t 


Asp 


Asn 


1 / c 










1 C A 
X 0 U 






Thr 


Pro 


His 


Arg 


Arg 


bx y 


Ser 


Tyr 










lOD 








i xe 


Ala 


Tyr 


b XU 


Pro 


Ser 


Tyr 


Leu 
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Ly s 


lie 
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O fc: x 


iyr 


nop 


Lys 






1 AC 

1 yo 










O A A 

zuu 


Ser 


pne 


Ser 


Asp 


1 Xe 


His 


val 


Glu 




o t a 
Zl U 










Z X O 




Asp 


Leu 


Arg 


Ser 


Leu 


Ala 


bXU 


Leu 


225 










zoU 






val 


Arg 


Ser 


Arg 


Asn 


bxy 


L v ie t 


pi 
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Leu 


bin 
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Arg 


Met 


Lys 
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bXU 


Axa 






9 *7 C 
Z / O 










O O A 
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Ala 
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Ser 
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Arg 


Ser 
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Arg 
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Asn 


lie 
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Arg 
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x xe 
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Arg 
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9 Q A 

0 y u 
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Arg 
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4 UD 








Trp 


Lys 


Arg 
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Asp 
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Gin 


Met 
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Lys 


blU 


Ala 


Ala 


p 1 1 1 
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Fne 


Lys 






4 00 
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Lys 


Arg 


Gin 


Gin 


Gin 


Arg 


Leu 


Asn 
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i yr 


Ser 


His 


Phe 




Gin 


Asn 


T 

Lys 


465 










470 






Leu 


Pro 


He 


Gly 


Asp 


Glu 


Asn 


Pro 










485 








Ser 


Ala 


Ala 


Glu 


Pro 


Ser 


Glu 


Val 








500 










Lys 


Glu 


Lys 


Val 


Leu 


Arg 


Ala 


Ala 



Ser 


bin 


Asp 


pin 

blU 


ber 


Arg 


oer 
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Asn 
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Arg 
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1 nr 


Pin 
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/ 0 










0 u 
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val 


Th r 
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p 1 11 

LjX Li 


Hie: 

n x 0 


xyx 




Q A 

y u 










y d 




PI n 

bin 


Lys 


Dh 0 

irne 


Lys 


Asn 


Arg 


Ser 


Lys 


1 A C 

1 Uo 










1 1 A 
11U 






Leu 


1x1 e t 


pi ,, 


rile 


Pro 


vdl 


Leu 


Lys 










IOC 

1 Z D 








Arg 


Lys 


Pro 


pi « 

»o x y 


Asn 


Asp 


Tyr 


n x 0 








1 /l A 
1 4 U 










Ser 


Pro 


Asn 


rne 


7\ 1 

Aia 


Axa 


Asp 


\/ a 1 

vax 






X O D 










1 £H 
IOU 


Hie 

nlS 


Asp 


Arg 


Asp 


Tin 

lie 


1 I1X 


Pro 


Lys 




1 / u 










X / 0 




Asp 


X X fc: 


uiy 


7\ 0 t-\ 


uiy 


Val 


I le 


1 y x 


Ioj 










x y v 






Leu 


vai 


Axa 


oer 


Leu 


Asn 


Leu 


Pro 










O A ^ 

z Uo 








blU 


Phe 


Tyr 


Leu 


Lys 


P T 1 T 

biy 


Thr 


Leu 








0 9 A 

z z u 










Met 


Ala 


Ser 


Asp 


Lys 


Arg 


Ser 


P T 1 » 

biy 






O 0 c 
ZOO 










9 Z A 
Z 4 U 


blU 


Pro 


Arg 


Pro 


pi n 
bxn 


Tyr 


pi n 

b XU 


Ser 




z 0 U 










9 ^ 
ZOO 




Ser 


Pro 


Ser 


Asn 


O fc: X 


1 ilX 


IT X (J 


Asn 


0 £ n. 

zoo 










9 "7 A 
Z / U 






Axa 


iYie t 


Asn 


Ser 


7\ 1 -> 
nld 


Tip 

X X fci 


r I U 


OlU 










Z O D 








1 XIX 


T 1 f=> 

i J-C 


Leu 


OfcrX 


P 1 n 


uiy 


oiy 


vdl 








"3 A A 










Leu 


blU 


Lys 


P 1 * T 

biy 


Asp 


1 nr 


Tyr 


PI „ 
bXU 






jIj 










0 z u 


Lys 


Leu 


Lys 


rtld 


Lys 


Aon 


Asp 


Pro 




jjU 










"3 R 
OOo 




7\ cn 
nop 


Lys 


Tip 

X X fc; 


Arg 


Xiy s 


Ala 


1 rp 


lie 


9 / Cl 

o4 0 










Ten 






Lys 


nlS 


nlS 


Arg 


Tl o 

x xe 


DH 0 
rllfc; 


1 IIX 


TH v 

1 x ir 










T & c 

ODD 








riX d 


Lys 


Arg 


php 


nld 


Asp 


uiy 


p \ / 0 

^yo 








Ton 










pi „ 
biy 


Arg 


Ser 


Tyr 


Lys 


x xe 


Pro 


Arg 






one 

j y d 










/l A A 

4 u u 


T I Q 

x xe 


Ser 


Arg 


Asp 


Met 


Leu 


Leu 


Jrne 




A T A 

4 x u 










4 X 0 




TV 1 -a 

Axa 


pi n 

bXU 


bXU 


Arg 


Lys 


Lys 


bxn 


blU 


/ 0 c 
4 Z D 










/ion 
4 0 U 






Arg 


Glu 


bin 


blU 


bXn 


Arg 


Glu 


Ser 










/I /l c 

4 4 O 








irne 


Leu 


Tift 

lie 


Lys 


bxn 


1 nr 


bXU 


Leu 








A £ A 
4 D U 










Thr 


Asp 


Ser 


Asn 


Pro 


Ser 


Glu 


Ala 






475 










480 


He 


Asp 


Glu 


Val 


Leu 


Pro 


Glu 


Thr 




490 










495 




Glu 


Asp 


Pro 


Glu 


Glu 


Ala 


Glu 


Leu 


505 










510 






Gin 


Asp 


Ala 


Val 


Ser 


Lys 


Gin 


Lys 







515 




bin 


lie 


i nr 


Asp 




jjU 






Ser 


b±U 


jyie r. 


bill 


0 4 O 








Asn 


lie 


Asp 


Leu 


bin 


Thr 


Pro 


blU 








OOU 


Gly 


Leu 


Gin 


Trp 






595 




Leu 


t\ J. a 


nop 


u-LU 




O 1 U 






Leu 


Hid 


HIS 


Leu 


toe 

dz o 








vai 


7\1 a 


Pro 


Aia 


ir ne 


Cys 


Pro 


Asp 








b bU 


Arg 


Thr 


He 


Leu 






675 




Asp 


7\ "I — , 

Ala 


Gly 


rne 




by u 






Asp 


blU 


Lys 


Tyr 


i n t 
/Do 








blU 


Ala 


bin 


Aia 


Leu 


Ser 


Phe 


Asn 








H A C\ 
I H. U 


Gin 


Asn 


Asn 


Met 






755 






Leu 


irne 


Asp 




i n c\ 






± j_e 


b_LU 


Asn 


nlS 


/ O 0 








Asn 


Arg 


Leu 


HlS 


Ly s 


Asp 


vai 


Via 1 

v ai 








q o n 
oz U 


Cys 


Lys 


Leu 


Ser 






835 




Lys 


Tl « 

lie 


Ser 


Leu 




q c: n 
ojU 






Asp 


Lys 


Lys 


v a i 


Q C R 
ODJ 








vai 


Cys 


Asn 


HIS 


Leu 


Tyr 


irne 


biy 








y uu 


Glu 


Leu 


Glu 


Asp 






915 




Lys 


lie 


Pro 


Lys 




y ou 






Phe 


Cys 


Ser 


Ser 


94 5 








His 


Phe 


Asn 


He 


Ser 


A sp 


Ser 


Gly 








980 


Phe 


Ser 


Arg 


Leu 






995 





520 



Ala 


Phe 


Asp 


Thr 






^ ^ ^ 




biy 


Pro 


Leu 


Asn 




^ r n 






HIS 


Asn 


Pro 


Ser 


R C c. 








Leu 


irne 


Lys 


b 1 y 


Leu 


vai 


Asn 


Cys 








600 


Met 


Gly 


Leu 


Gly 






D ± O 




Aia 


blU 


blU 


Lys 




DO U 






Ser 


v ai 


Leu 


Asn 


D4 J 








Leu 


Lys 


i nr 


Leu 


Arg 


Lys 


Asn 


Tic 

lie 








680 


His 


He 


Leu 


He 






b y o 




fne 


Arg 


Arg 


vai 




*7 1 n 
/ 1 u 






1 le 


Lys 


Ser 


Ser 


/ZD 








Cys 


Arg 


Asn 


Arg 


Ala 


p i » i 

blU 


Leu 


Trp 








760 


Asn 


His 


Asp 


Gin 






77c: 

/ / O 




Ala 


p i i -i 
bill 


HIS 


biy 




/ y u 






Aia 


lie 


Leu 


Lys 


one; 








Ser 


blU 


Leu 


1 nr 


ber 


Arg 


bin 


bin 








840 


Ala 


Glu 


Leu 


Phe 






pec 
OJJ 




Leu 


Asn 


Leu 


jyte r. 




q "7 n 
o / U 






Pro 


blU 


Leu 


irne 


QOC, 
O O «J 








v a i 


i nr 


Ser 


Asn 


vai 


HIS 


Tyr 


Ser 








920 


Leu 


Leu 


His 


Gin 






JO J 




Vai 


Gly 


Arg 


Gly 




950 






Tyr 


Ser 


Pro 


Glu 


965 








Vai 


Asp 


Gin 


Vai 


Met 


Asp 


Leu 


Ser 



1000 



Glu Tyr Met Lys 
540 

Asp He Ser Vai 
555 

Thr Met Pro Vai 
570 

Thr Leu Lys Glu 
585 

Tyr Glu Gin Gly 

Lys Thr He Gin 
620 

Asn He Trp Gly 
635 

Asn Trp Ala Asp 
650 

Pro Tyr Trp Gly 
665 

Asn Pro Lys Arg 

Thr Ser Tyr Gin 
700 

Lys Trp Gin Tyr 
715 

Ser Ser He Arg 
730 

Leu Leu Leu Thr 
745 

Ala Leu Leu His 

Phe Asn Glu Trp 
780 

Gly Thr Leu Asn 
7 95 

Pro Phe Met Leu 
810 

Thr Lys Thr Glu 
825 

Ala Phe Tyr Gin 

Asp Ser Asn Arg 
860 

Asn He Vai He 
875 

Glu Arg Asn Glu 
890 

Ser Leu Leu Pro 
905 

Gly Gly Gin Asn 

Glu Vai Leu Gin 
940 

He Ser Arg Glu 
955 

Tyr He Leu Lys 
970 

Vai Ser Gly Ser 
985 

Pro Ser Glu Vai 



525 



Leu 


Arg 


pin 
bin 


1 n r 


Ser 


biy 


Ser 


oer 








560 


Thr 


Ser 


Thr 


Vai 






0/0 




Tyr 


bin 


net 


Lys 




0 y u 






Leu 


Asn 


biy 


Tin 

lie 


b u 0 








Aia 


ixie u 


Aia 


fne 


Pro 


irne 


Leu 


vai 








640 


Glu 


He 


Ser 


Arg 






£ ^ 

b 0 0 




biy 


Leu 


bin 


b±U 




67 0 

D / VJ 






Met 


Tyr 


Arg 


Arg 


boo 








Leu 


Leu 


vai 


1 nr 


1x1 e u 


v a 1 


Leu 


Asp 








720 


Trp 


Lys 


Thr 


Leu 






/ JJ 




biy 


1 nr 


Pro 


T 7 0 

lie 




■7 ^ fi 

/ 0 u 






nu y. 

Pne 


7- 1 _. 

lie 


Met 


Pro 


/bo 








irne 


Ser 


Lys 


pi ,, 

biy 


blU 


HIS 


bin 


Leu 








800 


Arg 


Arg 


Vai 


Lys 






01 c. 
0 1 J 




vai 


1 nr 


vai 


HIS 




ft ? n 






Ala 


lie 


Lys 


Asn 


R A R 








biy 


bin 


fne 


1 nr 


bin 


Leu 


Arg 


Lys 








880 


Gly 


Ser 


Ser 


Tyr 






QQC 

0 y 0 




HIS 


Pro 


fne 


biy 




y 1 u 






Pro 


Tl a 

lie 


Tl Q 

lie 


Tyr 


y z 0 








Asn 


Ser 


blU 


1 nr 


Ser 


Phe 


Leu 


Lys 








960 


Ser 


He 


Phe 


Pro 






975 




Gly 


Ala 


Phe 


Gly 




990 






Gly 


Tyr 


Leu 


Ala 



1005 



Leu Cys Ser Val Ala Glu Arg Leu Leu Phe Ser lie Leu Arg Trp Glu 

1010 1015 1020 

Arg Gin Phe Leu Asp Glu Leu Val Asn Ser Leu Met Glu Ser Lys Asp 
1025 1030 1035 1040 

Gly Asp Leu Ser Asp Asn Asn lie Glu Arg Val Lys Thr Lys Ala Val 

1045 1050 1055 

Thr Arg Met Leu Leu Met Pro Ser Lys Val Glu Thr Asn Phe Gin Lys 

1060 1065 1070 

Arg Arg Leu Ser Thr Gly Pro Thr Arg Pro Ser Phe Glu Ala Leu Val 

1075 " 1080 1085 

lie Ser His Gin Asp Arg Phe Leu Ser Ser lie Lys Leu Leu His Ser 

1090 1095 1100 

Ala Tyr Thr Tyr lie Pro Lys Ala Arg Ala Pro Pro Val Ser He His 
1105 1110 1115 1120 

Cys Ser Asp Arg Asn Ser Ala Tyr Arg Val Thr Glu Glu Leu His Gin 

1125 1130 1135 
Pro Trp Leu Lys Arg Leu Leu He Gly Phe Ala Arg Thr Ser Glu Ala 

1140 1145 1150 

Asn Gly Pro Arg Lys Pro Asn Ser Phe Pro His Pro Leu He Gin Glu 

1155 ^ 1160 1165 

He Asp Ser Glu Leu Pro Val Val Gin Pro Ala Leu Gin Leu Thr His 

1170 1175 1180 

Arg He Phe Gly Ser Cys Pro Pro Met Gin Ser Phe Asp Pro Ala Lys 
1185 1190 1195 1200 

Leu Leu Thr Asp Ser Gly Lys Leu Gin Thr Leu Asp He Leu Leu Lys 

1205 1210 1215 

Arg Leu Arg Ala Gly Asn His Arg Val Leu Leu Phe Ala Gin Met Thr 

1220 1225 1230 

Lys Met Leu Asn He Leu Glu Asp Tyr Met Asn Tyr Arg Lys Tyr Lys 

1235 1240 1245 

Tyr Leu Arg Leu Asp Gly Ser Ser Thr He Met Asp Arg Arg Asp Met 

1250 1255 1260 

Val Arg Asp Phe Gin His Arg Ser Asp He Phe Val Phe Leu Leu Ser 
1265 1270 1275 1280 

Thr Arg Ala Gly Gly Leu Gly He Asn Leu Thr Ala Ala Asp Thr Val 

1285 1290 1295 

He Phe Tyr Glu Ser Asp Trp Asn Pro Thr Leu Asp Leu Gin Ala Met 

1300 1305 1310 

Asp Arg Ala His Arg Leu Gly Gin Thr Lys Asp Val Thr Val Tyr Arg 

1315 1320 1325 

Leu He Cys Lys Glu Thr Val Glu Glu Lys He Leu His Arg Ala Ser 

1330 1335 1340 

Gin Lys Asn Thr Val Gin Gin Leu Val Met Thr Gly Gly His Val Gin 
1345 1350 1355 1360 

Gly Asp Asp Phe Leu Gly Ala Ala Asp Val Val Ser Leu Leu Met Asp 

1365 " 1370 1375 

Asp Ala Glu Ala Ala Gin Leu Glu Gin Lys Phe Arg Glu Leu Pro Leu 

1380 1385 1390 

Gin Val Lys Asp Arg Gin Lys Lys Lys Thr Lys Arg lie Arg He Asp 

1395 1400 1405 

Ala Glu Gly Asp Ala Thr Leu Glu Glu Leu Glu Asp Val Asp Arg Gin 

1410 ~ 1415 1420 

Asp Asn Gly Gin Glu Pro Leu Glu Glu Pro Glu Lys Pro Lys Ser Ser 
1425 1430 1435 1440 

Asn Lys Lys Arg Arg Ala Ala Ser Asn Pro Lys Ala Arg Ala Pro Gin 

1445 1450 1455 

Lys Ala Lys Glu Glu Ala Asn Gly Glu Asp Thr Pro Gin Arg Thr Lys 

1460 1465 1470 

Arg Val Lys Arg Gin Thr Lys Ser He Asn Glu Ser Leu Glu Pro Val 

1475 1480 1485 

Phe Ser Ala Ser Val Thr Glu Ser Asn Lys Gly Phe Asp Pro Ser Ser 



1490 
Ser Ala Asn 
1505 



1495 



1500 



<210> 3 

<211> 4492 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> gene 

<222> (1) . . . (4492) 

<223> At3g57300 

<400> 3 

atggatcctt caagacgacc accgaaggac tctccttacg cgaatctatt cgatctcgag 60 
ccgttgatga agtttagaat tccgaaacct gaagatgaag ttgattatta tgggagtagt 120 
agccaggatg aaagtagaag cactcaaggt ggggtagtgg caaactacag caatgggtct 180 
aaatcgagaa tgaatgcgag ctccaagaag agaaagcggt ggacagaagc tgaggatgca 240 
gaggacgatg atgatctcta caatcaacat gttactgagg agcactaccg atcaatgctt 300 
ggggagcatg tacaaaaatt caaaaatagg tccaaggaga ctcaagggaa tcctcctcat 360 
ctgatgggtt ttccggtgct aaagagcaat gtgggcagtt acagaggtag gaaaccaggg 420 
aatgattacc atgggaggtt ctatgacatg gacaactctc caaattttgc agctgatgtg 480 
accccacata ggcgaggaag ctaccatgat cgtgatatta cacccaagat agcatatgaa 540 
ccttcgtatt tggacattgg tgatggtgtc atctacaaaa tccccccaag ttatgacaag 600 
ctggtggcat cattaaactt accgagcttt tcagacattc atgtggaaga attttacttg 660 
aaaggaactc tggatctgag atcattagca gaactgatgg caagtgataa aaggtctgga 720 
gtaagaagcc gtaatggaat gggtgagcct cgacctcaat atgaatctct tcaagctaga 780 
atgaaggccc tgtcaccttc aaactccacc ccaaatttta gcctcaaggt gtcagaagct 840 
gcaatgaatt ctgccattcc agaaggatct gctggaagta ctgcacggac aattctgtct 900 
gagggtggtg ttttacaggt ccattacgtg aagattctgg agaaggggga tacatacgag 960 
attgttaaac gaagtctacc gaagaagctg aaagcaaaga atgatcctgc agtcattgag 1020 
aaaacagaaa gggataaaat tagaaaagcc tggatcaata ttgtcagaag agatatagca 1080 
aaacaccata gaattttcac tacttttcat cgtaaactat caattgatgc caagaggttt 1140 
gcagatggtt gccaaagaga ggtgagaatg aaggtgggta gatcatacaa aatcccaaga 1200 
actgcaccaa ttcgcactag gaagatatcc agagacatgc tgctattctg gaagcgatat 1260 
gacaagcaga tggcagaaga gaggaaaaag caagaaaagg aagctgcaga ggcttttaaa 1320 
cgtgaacagg agcagcgaga gtcaaaaagg cagcaacaaa ggctcaattt ccttattaaa 1380 
cagactgagc tttacagtca cttcatgcaa aacaagaccg attcgaatcc ttccgaagcc 1440 
ttaccaatag gtgatgaaaa tccgattgac gaagtgctcc cagaaacttc agcggcagaa 1500 
ccttctgagg tagaggatcc tgaagaggct gaactgaagg aaaaggtctt gagagctgcc 1560 
caagatgcgg tgtctaagca gaagcaaata acagatgcat ttgacactga atatatgaag 1620 
ctacgccaaa cttctgaaat ggaaggtcct ttaaatgata tatcagtttc tggctcgagc 1680 
aatatagatt tgcataaccc atctacaatg cctgttacat caacagttca gactccagag 1740 
ttatttaaag gaacccttaa agaataccaa atgaaaggcc ttcagtggct agtcaattgt 1800 
tatgagcagg gtttgaatgg catacttgct gatgaaatgg gcttgggtaa gactattcaa 1860 
gctatggcgt tcttggcaca tttggctgag gaaaagaaca tttggggtcc atttcttgtt 1920 
gttgcccctg cctctgttct taacaattgg gctgatgaaa tcagtcgttt ctgtcctgac 1980 
ttgaaaactc ttccatattg gggaggatta caagaacgaa caattttaag aaagaatatc 2040 
aatcccaagc gtatgtaccg aagggatgct ggctttcata ttttgattac tagctatcag 2100 
ctattagtca ctgatgaaaa gtattttcgc cgggtgaagt ggcaatatat ggtgctagat 2160 
gaggcccaag caatcaagag ttcctccagt ataagatgga aaacccttct tagttttaac 2220 
tgtcggaacc gattgcttct gactggtact ccaattcaga acaacatggc agagttatgg 2280 
gccctgctgc atttcatcat gccaatgttg tttgacaacc atgatcaatt taatgaatgg 2340 
ttctcaaaag gaattgagaa tcatgctgaa cacggaggca ctttaaatga gcaccagctt 2400 
aacagactgp atgcgatctt gaaaccgttc atgcttcgac gggtaaaaaa ggatgtggtt 2460 
tctgagctaa ctacaaagac ggaagttaca gtacactgca agctcagttc tcgacaacaa 2520 
gctttttatc aggctattaa gaacaaaatt tctctggctg agttgtttga tagcaaccgc 2580 
ggacaattta ctgataagaa agtattgaat ttaatgaata ttgtcattca actaaggaag 2640 
gtttgcaacc atccagagtt gttcgaaagg aatgaaggga gctcgtatct ctactttgga 2700 



gtgacttcca 
ggtggtcaaa 
aattctgaaa 
cattttaata 
gtagatcaag 
ccatcagaag 
ctgaggtggg 
ggtgatctta 
ctgatgccat 
cgtccttcat 
ctcctgcatt 
tgctcggaca 
agactattaa 
tttccacatc 
caactgacac 
ttgctcacgg 
ggaaatcaca 
tatatgaact 
cgccgagata 
accagagctg 
agtgattgga 
acaaaagatg 
tcaacagctt 
tgtggtatct 
actaccatta 
agatgcaact 
ggaagaaccg 
agctagagct 
aaaaagggta 
ctctgtaaca 



attctctttt 
atccgataat 
cattttgttc 
tatattcacc 
tggttagtgg 
ttggatatct 
agcggcaatt 
gtgacaataa 
caaaagttga 
ttgaagcgct 
ctgcatatac 
gaaattcggc 
tcggttttgc 
ctttaatcca 
acagaatatt 
actctgggaa 
gggtgctcct 
atagaaagta 
tggttaggga 
gaggacttgg 
atcccacctt 
gagacggtgg 
gttatgactg 
ctgctaatgg 
caggacaggc 
ttggaagagt 
gaaaagccaa 
cctcagaaag 
aagagacaaa 
gaatcaaata 



gccccatccc 
atacaagata 
ttctgtcggg 
tgagtatatt 
aagtggagca 
ggctctgtgt 
tttggatgaa 
catcgagaga 
aacgaatttt 
agtgatctct 
ttatatccca 
atacagagtt 
acgaacgtca 
agaaattgat 
tggttcttgc 
gctgcagaca 
gtttgcacaa 
caagtacctc 
ttttcagcat 
tatcaacttg 
ggatttacaa 
aagagaaaat 
gagggcatgt 
atgatgcgga 
agaagaaaaa 
tagaagatgt 
aatccagtaa 
caaaggaaga 
caaagagcat 
aaggattcga 



<210> 4 

<211> 1377 

<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (1) . . . (1377) 
<223> Rvbl (Atg22330) 



tttggtgagc 
cctaagctac 
cgtggcatct 
cttaagtcaa 
tttggctttt 
tctgttgcag 
ttagttaact 
gttaaaacca 
cagaaaagga 
catcaggata 
aaagccagag 
acagaagaat 
gaagctaatg 
tcagaacttc 
cctccaatgc 
cttgatatat 
atgacaaaga 
aggcttgatg 
aggagcgata 
acggctgcag 
gctatggaca 
tttgcacagg 
tcagggtgat 
ggcagcacaa 
gacgaaacgt 
tgaccgacag 
taaaaagagg 
agcaaatggt 
aaacgaaagt 
tccaagtagc 



tagaggatgt 
tacaccaaga 
caagagaatc 
tattcccatc 
cacgcttgat 
aaaggctatt 
ctcttatgga 
aagctgtcac 
gactaagcac 
ggtttctttc 
ctccacctgt 
tacatcaacc 
gacccaggaa 
cagttgtgca 
aaagttttga 
tattgaagcg 
tgctgaacat 
gatcctccac 
tttttgtatt 
acactgtcat 
gggctcatcg 
gcaagtcaga 
gattttcttg 
ctggagcaga 
atcagaatag 
gataacggac 
agagctgctt 
gaagatactc 
cttgaacctg 
tccgctaact 



acattattct 
ggtgctccaa 
ttttctgaag 
tgatagtggg 
ggatctatca 
attttctata 
gtccaaggat 
aagaatgttg 
agggcctacc 
aagtatcaaa 
aagcattcat 
atggcttaag 
gcctaacagc 
gcctgcgctt 
cccagcaaag 
gcttcgagct 
tctcgaggat 
catcatggat 
cttgctgagc 
tttctatgaa 
tcttggacag 
aaaatacagt 
gagctgcgga 
aattcagaga 
atgctgaagg 
aggaaccttt 
caaatccgaa 
ctcagaggac 
tattctctgc 



2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4492 



<400> 4 

atg gag aaa gta aag att gaa gaa att cag tec acc get aag aaa caa 
Met Glu Lys Val Lys lie Glu Glu lie Gin Ser Thr Ala Lys Lys Gin 
15 10 15 



48 



egg att get act cac acc cat ate aaa ggc ctt ggc etc gag cca act 96 
Arg lie Ala Thr His Thr His lie Lys Gly Leu Gly Leu Glu Pro Thr 
20 25 30 



ggt ate cct ata aaa ttg gca get gga ttt gtt ggt caa ctt gag get 
Gly lie Pro lie Lys Leu Ala Ala Gly Phe Val Gly Gin Leu Glu Ala 
35 40 45 



144 



aga gag gca get ggt ctt gta gtt gac atg att aag cag aag aaa atg 
Arg Glu Ala Ala Gly Leu Val Val Asp Met lie Lys Gin Lys Lys Met 
50 55 60 



192 



gcg ggc aag get ctt ttg ctt get gga cct cct gga act ggg aaa aca 240 
Ala Gly Lys Ala Leu Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr 
65 70 75 80 



get ttg get ctt gga ate tct caa gag ctg gga age aag gtt cca ttc 288 

Ala Leu Ala Leu Gly lie Ser Gin Glu Leu Gly Ser Lys Val Pro Phe 

85 90 95 

tgt cca atg gtt gga tct gag gtt tac tea tea gag gtt aag aaa aca 336 

Cys Pro Met Val Gly Ser Glu Val Tyr Ser Ser Glu Val Lys Lys Thr 
100 105 110 

gag gtt etc atg gag aat ttt aga cgt gee att ggt eta cgt ate aag 384 

Glu Val Leu Met Glu Asn Phe Arg Arg Ala lie Gly Leu Arg lie Lys 
115 120 ~ 125 

gaa ace aaa gaa gtc tat gaa ggg gag gtc ace gag ctg tea cca gaa 432 

Glu Thr Lys Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Ser Pro Glu 
130 135 140 

gaa act gaa age etc act gga ggt tat ggt aaa age ate age cat gtt 480 

Glu Thr Glu Ser Leu Thr Gly Gly Tyr Gly Lys Ser lie Ser His Val 

145 150 155 160 

gta att aca etc aag aca gtc aaa gga acc aaa cat ctg aaa ttg gat 528 

Val lie Thr Leu Lys Thr Val Lys Gly Thr Lys His Leu Lys Leu Asp 

165 ~ 170 175 

ccc act ate tat gat gee ttg att aag gaa aag gta get gta gga gat 576 

Pro Thr lie Tyr Asp Ala Leu lie Lys Glu Lys Val Ala Val Gly Asp 
180 185 190 

gta ate tat ate gaa gca aac agt gga get gtc aaa egg gta ggt aga 624 

Val lie Tyr lie Glu Ala Asn Ser Gly Ala Val Lys Arg Val Gly Arg 
195 200 205 

agt gat get ttt gee act gaa ttt gat ctg gaa gca gaa gaa tat gtt 672 

Ser Asp Ala Phe Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val 
210 215 220 

cca ctt ccc aaa gga gag gtc cac aaa aag aaa gag ata gtg cag gat 720 

Pro Leu Pro Lys Gly Glu Val His Lys Lys Lys Glu lie Val Gin Asp 

225 ~ 230 235 240 

gtc aca etc caa gat ctg gat gca gca aat get cga cct caa ggt ggc 768 

Val Thr Leu Gin Asp Leu Asp Ala Ala Asn Ala Arg Pro Gin Gly Gly 

245 250 255 

cag gat ata ctt tct ttg atg ggc caa atg atg aaa ccg egg aag act 816 

Gin Asp lie Leu Ser Leu Met Gly Gin Met Met Lys Pro Arg Lys Thr 
260 " 265 270 

gag ate act gat aag ctt egg caa gaa att aac aag gtt gtg aac cga 864 

Glu lie Thr Asp Lys Leu Arg Gin Glu lie Asn Lys Val Val Asn Arg 
275 280 285 

tat ata gat gaa ggt gtg gca gag ctt gtt cca gga gtt eta ttt att 912 

Tyr lie Asp Glu Gly Val Ala Glu Leu Val Pro Gly Val Leu Phe lie 
290 295 300 

gat gag gtt cat atg ctt gat atg gag tgc ttc tea tac ttg aac cgt 960 

Asp Glu Val His Met Leu Asp Met Glu Cys Phe Ser Tyr Leu Asn Arg 

305 310 315 " 320 



get ctt gag age tea tta tct ccg ata gtg ata ttt gca aca aat aga 1008 
Ala Leu Glu Ser Ser Leu Ser Pro lie Val lie Phe Ala Thr Asn Arg 
325 330 335 



ggt gtt tgc aac gta aga ggg act gat atg ccc age ccc cat gga gtc 1056 

Gly Val Cys Asn Val Arg Gly Thr Asp Met Pro Ser Pro His Gly Val 
340 345 350 

cct att gat eta tta gat cga ttg gtt ate ate egg act caa ate tat 1104 

Pro He Asp Leu Leu Asp Arg Leu Val He He Arg Thr Gin He Tyr 
355 360 365 

gat ccc tct gaa atg ate cag att ata gee att cgt gcg caa gtt gaa 1152 

Asp Pro Ser Glu Met He Gin He He Ala lie Arg Ala Gin Val Glu 
370 375 380 

gaa tta ace gtg gat gaa gaa tgc ttg gtt eta ctt ggg gag att ggg 1200 

Glu Leu Thr Val Asp Glu Glu Cys Leu Val Leu Leu Gly Glu He Gly 

385 390 395 400 

caa aga act tea eta agg cac get gtg cag ctt ctg tct cct gee age 1248 

Gin Arg Thr Ser Leu Arg His Ala Val Gin Leu Leu Ser Pro Ala Ser 
405 410 415 

att gta gcg aaa atg aat ggc cgt gac aat att tgc aag get gat ata 1296 

He Val Ala Lys Met Asn Gly Arg Asp Asn He Cys Lys Ala Asp He 
420 425 430 

gag gaa gta aca tea etc tac ttg gat get aaa tct tea gca aag ctt 1344 

Glu Glu Val Thr Ser Leu Tyr Leu Asp Ala Lys Ser Ser Ala Lys Leu 
435 440 445 

ttg cat gag caa caa gaa aaa tac ate tea tga 1377 

Leu His Glu Gin Gin Glu Lys Tyr lie Ser * 
450 455 



<210> 5 

<211> 458 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 5 



Met 


Glu 


Lys 


Val 


Lys 


lie 


Glu 


Glu 


1 








5 








Arg 


lie 


Ala 


Thr 


His 


Thr 


His 


lie 








20 










Gly 


lie 


Pro 


lie 


Lys 


Leu 


Ala 


Ala 






35 










40 


Arg 


Glu 


Ala 


Ala 


Gly 


Leu 


Val 


Val 




50 










55 




Ala 


Gly 


Lys 


Ala 


Leu 


Leu 


Leu 


Ala 


65 










70 






Ala 


Leu 


Ala 


Leu 


Gly 


lie 


Ser 


Gin 










85 








Cys 


Pro 


Met 


Val 


Gly 


Ser 


Glu 


Val 








100 










Glu 


Val 


Leu 


Met 


Glu 


Asn 


Phe 


Arg 






115 










120 


Glu 


Thr 


Lys 


Glu 


Val 


Tyr 


Glu 


Gly 




130 










135 





He 


Gin 


Ser 


Thr 


Ala 


Lys 


Lys 


Gin 




10 










15 




Lys 


Gly 


Leu 


Gly 


Leu 


Glu 


Pro 


Thr 


25 










30 






Gly 


Phe 


Val 


Gly 


Gin 


Leu 


Glu 


Ala 










45 








Asp 


Met 


lie 


Lys 


Gin 


Lys 


Lys 


Met 








60 










Gly 


Pro 


Pro 


Gly 


Thr 


Gly 


Lys 


Thr 






75 










80 


Glu 


Leu 


Gly 


Ser 


Lys 


Val 


Pro 


Phe 




90 










95 




Tyr 


Ser 


Ser 


Glu 


Val 


Lys 


Lys 


Thr 


105 










110 






Arg 


Ala 


lie 


Gly 


Leu 


Arg 


lie 


Lys 










125 








Glu 


Val 


Thr 


Glu 


Leu 


Ser 


Pro 


Glu 



140 



Glu 


Thr 


Glu 


Ser 


Leu 


Thr 




biy 


145 










1 bu 






Val 


He 


Thr 


Leu 


Lys 


rp 1_ -w- 

i nr 


v ai 


Lys 










1 DO 








Pro 


Thr 


He 


Tyr 


Asp 


Ala 


Leu 


Tl A 

x xe 








ion 
loU 










Val 


He 


Tyr 


I le 


p i n 
Glu 


TV "1 

Ala 


Asn 


oer 






l y O 










z u u 


Ser 


Asp 


Ala 


pne 


Ala 


i nr 


Pin 


f ne 




210 










Z 1 0 




Pro 


Leu 


Pro 


Lys 


biy 


/"■ i ii 

olu 


v a ± 


HIS 


225 










z J U 






Val 


Thr 


Leu 


Gin 


Asp 


Leu 


Asp 












Z 4 O 








bin 


Asp 


He 


Leu 


Ser 


Leu 


iYie l 










o a c\ 
z oU 










Glu 


He 


Thr 


Asp 


Lys 


Leu 


Arg 


bin 






27 5 










z o u 


Tyr 


x le 


Asp 


bXU 


bx y 


V a X 


MX d 


ox u. 




z 9 U 










z y o 




Asp 


bill 


vai 


rilS 


rie L 


Leu 


Asp 




305 










J 1 U 






Ala 


Leu 


Glu 


Ser 


ber 


Leu 


Ser 


Pro 










o o c 








Gly 


Val 


Cys 


Asn 


val 


Arg 


p i * » 

Giy 


Thr 








3 4 0 










Pro 


He 


Asp 


Leu 


Leu 


Asp 


Arg 


Leu 






355 










360 


Asp 


Pro 


Ser 


Glu 


Met 


lie 


Gin 


T I _ 

lie 




370 










37 5 




Glu 


Leu 


Thr 


Val 


Asp 


Glu 


Glu 


Cys 


385 










jy u 






Gin 


Arg 


Thr 


Ser 


Leu 


Arg 


His 


Ala 










4 05 








He 


Val 


Ala 


Lys 


Met 


Asn 


Gly 


Arg 








420 










Glu 


Glu 


Val 


Thr 


Ser 


Leu 


Tyr 


Leu 






435 










440 


Leu 


His 


Glu 


Gin 


Gin 


Glu 


Lys 


Tyr 




450 










455 





Tyr 




Lys 


Co y- 


Tl 0 
11c 


OCX 


n x o 


v d x 






ICR 

loo 










X D U 


biy 


i nr 


Lys 


lix S 


Leu 


Lys 


Leu 


Asp 




1 /u 










1/0 




Lys 


biU 


Lys 


v a x 


Aid 


va x 


bx y 


Asp 


lob 










1 y u 






Giy 


Aia 


v a x 


Lys 


Arg 


vax 


pi w 
bx y 


Arg 










one 
z uo 








Asp 


Leu 


blU 


Axa 


blU 


bXU 


Tyr 


vax 








1 O C\ 










Lys 


Lys 


Lys 


pi „ 
bill 


lie 


vai 


pi n 
bin 


Asp 






Z -3 O 










z 4 u 


Ala 


Asn 


Ala 


Arg 


Pro 


bin 


P 1 * F 

Gly 


pi ., 
biy 




o c n 
Z O U 










ZOO 




Gin 


Met 


Met 


Lys 


Pro 


Arg 


Lys 


i nr 


ore 
ZOO 










OTA 

z / U 






r— 1 1 1 

Glu 


He 


Asn 


Lys 


v ai 


va i 


Asn 


Arg 










Z o 0 








Leu 


va i 


Pro 


bx y 


v ax 


Leu 


r ne 


Tl 0 

x x e 


















p 1 1 1 
Glu 


Cys 


fne 


Ser 


Tyr 


Leu 


Asn 


Arg 






QIC 

O i 0 










jZU 


I le 


val 


Tin 

lie 


pne 


Ala 


i nr 


Asn 


Arg 














^ "3 e 




Asp 


Met 


Pro 


Ser 


Pro 


His 


P 1 * F 

Gly 


vai 


345 










o c n 

OO U 






Val 


He 


He 


Arg 


Thr 


bin 


Tin 

lie 


Tyr 










"3 C C 
J DO 








lie 


Aid 


lie 


Arg 


Aid 


bin 


\/al 

vax 


bXU 








•JOA 

ooU 










Leu 


v d x 


Le u 


Leu 


uiy 


Glu 


He 


Gly 






395 










400 


Val 


Gin 


Leu 


Leu 


Ser 


Pro 


Ala 


Ser 




410 










415 




Asp 


Asn 


He 


Cys 


Lys 


Ala 


Asp 


He 


425 










430 






Asp 


Ala 


Lys 


Ser 


Ser 


Ala 


Lys 


Leu 



445 



He Ser 



<210> 6 
<211> 1584 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (1) . . . (1410) 
<223> Rvb21 (At5g67630) 

<400> 6 

atg gcg gaa eta aag eta tea gag agt egg gac tta ace aga gtc gag 48 
Met Ala Glu Leu Lys Leu Ser Glu Ser Arg Asp Leu Thr Arg Val Glu 
15 10 15 



cga ate ggc gca cac tea cac ate aga gga eta ggt etc gac tct gee 96 
Arg He Gly Ala His Ser His He Arg Gly Leu Gly Leu Asp Ser Ala 
20 25 30 



etc gag ccg cga get gtt tec gaa ggt atg gtc ggt caa gtg aag gcg 144 
Leu Glu Pro Arg Ala Val Ser Glu Gly Met Val Gly Gin Val Lys Ala 
35 40 45 

cgt aaa gee gee ggt gta ate ctt cag atg att aga gaa ggg aaa ate 192 
Arg Lys Ala Ala Gly Val lie Leu Gin Met He Arg Glu Gly Lys He 
50 55 60 

gcg ggt egg get att eta ata gcg ggt caa ccc gga acg ggt aag aca 240 
Ala Gly Arg Ala He Leu He Ala Gly Gin Pro Gly Thr Gly Lys Thr 
65 ~ 70 75 80 

gcg att gca atg ggt atg gcg aaa tct ctt ggc ttg gaa act cct t*tt 288 
Ala He Ala Met Gly Met Ala Lys Ser Leu Gly Leu Glu Thr Pro Phe 
85 90 95 

gcg atg att gca gga agt gaa att ttc tea tta gag atg tea aag aca 336 
Ala Met He Ala Gly Ser Glu He Phe Ser Leu Glu Met Ser Lys Thr 
100 105 110 

gaa get ttg act cag tct ttt cgt aaa gcg att ggt gtt agg ate aaa 384 
Glu Ala Leu Thr Gin Ser Phe Arg Lys Ala He Gly Val Arg He Lys 
115 120 125 

gaa gag aca gag gtt att gaa gga gaa gtt gtt gag gtt cag att gat 432 
Glu Glu Thr Glu Val He Glu Gly Glu Val Val Glu Val Gin He Asp 
130 135 140 

agg cct get tct tct ggt gtt get tec aag tea ggg aag atg act atg 480 
Arg Pro Ala Ser Ser Gly Val Ala Ser Lys Ser Gly Lys Met Thr Met 
145 150 155 160 

aaa acg act gat atg gaa act gtg tat gat atg gga get aag atg att 528 
Lys Thr Thr Asp Met Glu Thr Val Tyr Asp Met Gly Ala Lys Met He 
165 170 175 

gag get ttg aac aag gag aaa gtg cag agt ggt gat gtt att gee att 576 
Glu Ala Leu Asn Lys Glu Lys Val Gin Ser Gly Asp Val He Ala He 
180 185 190 

gat aaa get act ggg aag att act aag ctt gga aga teg ttt teg agg 624 
Asp Lys Ala Thr Gly Lys He Thr Lys Leu Gly Arg Ser Phe Ser Arg 
195 200 205 

tct cgt gat tat gat get atg ggt gcg cag ace aag ttt gtg cag tgc 672 
Ser Arg Asp Tyr Asp Ala Met Gly Ala Gin Thr Lys Phe Val Gin Cys 
210 215 220 

cct gaa ggt gag ttg cag aag agg aaa gag gtt gta cat tgt gtc act 720 
Pro Glu Gly Glu Leu Gin Lys Arg Lys Glu Val Val His Cys Val Thr 
225 230 235 240 

ctt cac gag att gat gtt ate aac age agg aca caa ggg ttt ctt gee 768 
Leu His Glu He Asp Val He Asn Ser Arg Thr Gin Gly Phe Leu Ala 
245 250 255 

ctt ttc act ggc gat act gga gaa ate cga tea gaa gtc egg gaa caa 816 
Leu Phe Thr Gly Asp Thr Gly Glu He Arg Ser Glu Val Arg Glu Gin 
260 265 270 

att gat aca aaa gta get gaa tgg aga gaa gaa gga aaa gca gag ata 864 



lie Asp Thr Lys Val Ala Glu Trp Arg Glu Glu Gly Lys Ala Glu lie 
275 280 285 



gtt ccc gga gtt etc ttc att gat gaa gtc cac atg etc gac ate gaa 
Val Pro Gly Val Leu Phe lie Asp Glu Val His Met Leu Asp lie Glu 
290 295 300 



912 



tgc ttc tea ttc ctt aac cga get eta gaa aac gaa atg tea cca ate 
Cys Phe Ser Phe Leu Asn Arg Ala Leu Glu Asn Glu Met Ser Pro lie 
305 310 315 320 



960 



ctt gtg gtg gca aca aac cga gga gtg acg aca ate cgt ggc aca aac 
Leu Val Val Ala Thr Asn Arg Gly Val Thr Thr lie Arg Gly Thr Asn 
325 330 335 



1008 



cag aaa tea cca cac ggg ate ccg att gat etc ctt gac cgt ctt etc 
Gin Lys Ser Pro His Gly lie Pro lie Asp Leu Leu Asp Arg Leu Leu 
340 345 350 



1056 



ate ate act ace caa cct tac aca gac gat gac ata agg aag ata tta 
lie lie Thr Thr Gin Pro Tyr Thr Asp Asp Asp lie Arg Lys lie Leu 
355 360 365 



1104 



gaa ate cgt tgc caa gag gaa gac gtt gag atg aac gaa gag gee aaa 
Glu lie Arg Cys Gin Glu Glu Asp Val Glu Met Asn Glu Glu Ala Lys 
370 375 380 



1152 



cag ctt ttg aca ttg ate gga cgt gat aca tct eta agg tat gcg att 
Gin Leu Leu Thr Leu lie Gly Arg Asp Thr Ser Leu Arg Tyr Ala lie 
385 390 395 400 



1200 



cat ctt ata acc gca get gca ttg tea tgc cag aaa egg aaa ggg aaa 
His Leu lie Thr Ala Ala Ala Leu Ser Cys Gin Lys Arg Lys Gly Lys 
405 410 415 



1248 



gtc gtg gag gtt gag gat att cag aga gtt tac aga ctg ttc ttg gat 
Val Val Glu Val Glu Asp lie Gin Arg Val Tyr Arg Leu Phe Leu Asp 
420 ~ 425 430 



1296 



gtg agg aga teg atg cag tat ctt gtt gag tat cag agt cag tat atg 
Val Arg Arg Ser Met Gin Tyr Leu Val Glu Tyr Gin Ser Gin Tyr Met 
4 35 4 40 4 45 



1344 



ttc agt gaa cca ate aaa aac gat gaa get get gca gaa gac gaa caa 
Phe Ser Glu Pro lie Lys Asn Asp Glu Ala Ala Ala Glu Asp Glu Gin 
450 455 460 



1392 



gat get atg cag ate tga ggatccacct ctgtttgcct tatttatcat 

Asp Ala Met Gin He * 

465 



1440 



gtttcgtggt gatatgtatg attaggatgt tgaactcgga tttatgtttt ttttttttta 1500 
agttgtgacg agatteggtt ctagaaaatg atttaaccaa gttcaataca gatcggtttg 1560 
gtacaaaaca aaaaaaaaaa aaaa 1584 
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<210> 8 
<211> 1422 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (64) . . . (1389) 
<223> Rvb22 (At3g49830) 

<400> 8 

atggcagaac taaggttatc agaaactcga gacttaacta ggatcgaaag aatcggagca 60 
cac tea cac ata cga ggt tta ggt etc gac tea gta etc gag cca cga 108 
Ser His lie Arg Gly Leu Gly Leu Asp Ser Val Leu Glu Pro Arg 
15 10 15 

gee gta tec gaa gga atg gtt ggt caa ate aaa gca cgt aaa gee gee 156 
Ala Val Ser Glu Gly Met Val Gly Gin lie Lys Ala Arg Lys Ala Ala 
20 25 30 

gga gta ace etc gag ttg ate aga gac ggc aaa ate teg ggt egg get 204 
Gly Val Thr Leu Glu Leu lie Arg Asp Gly Lys lie Ser Gly Arg Ala 
35 40 45 

ata ctt ata gcg ggt caa ccc gga acg ggt aaa ate gca ata gca atg 252 
lie Leu lie Ala Gly Gin Pro Gly Thr Gly Lys lie Ala lie Ala Met 
50 55 60 

ggt ata gca aaa tea ctt gga caa gaa aca cca ttc act atg att gca 300 
Gly lie Ala Lys Ser Leu Gly Gin Glu Thr Pro Phe Thr Met lie Ala 
65 70 75 

gga agt gag ate ttt tct tta gag atg tea aag act gaa get tta act 348 
Gly Ser Glu He Phe Ser Leu Glu Met Ser Lys Thr Glu Ala Leu Thr 
80 85 90 95 

caa get ttt cgt aaa get att ggt gtt agg ate aaa gaa gag act gac 396 
Gin Ala Phe Arg Lys Ala He Gly Val Arg He Lys Glu Glu Thr Asp 
100 105 110 

gtg ata gaa gga gaa gtt gtg acg att teg att gat aga cct get tct 444 
Val He Glu Gly Glu Val Val Thr He Ser lie Asp Arg Pro Ala Ser 
115 120 125 

tct ggt ggt tct gtg aag aag act ggg aag ata aca atg aag acg act 492 
Ser Gly Gly Ser Val Lys Lys Thr Gly Lys He Thr Met Lys Thr Thr 
130 135 140 

gat atg gaa tct aat ttt gat ttg gga tgg aaa ttg att gag cca ttg 540 
Asp Met Glu Ser Asn Phe Asp Leu Gly Trp Lys Leu He Glu Pro Leu 
145 150 155 

gat aag gag aaa gta cag agt ggt gat gtt att gtt ttg gat agg ttt 588 
Asp Lys Glu Lys Val Gin Ser Gly Asp Val He Val Leu Asp Arg Phe 
160 165 170 175 



tgt ggg aag att act aag ctt gga aga tct ttt acg agg tct aga gat 
Cys Gly Lys He Thr Lys Leu Gly Arg Ser Phe Thr Arg Ser Arg Asp 
180 185 190 



636 



ttt gat gtt atg ggt tea aag act aag ttt gtg cag tgc cct gaa ggt 684 
Phe Asp Val Met Gly Ser Lys Thr Lys Phe Val Gin Cys Pro Glu Gly 
195 200 205 

gag ctt gag aag agg aag gag gtt ttg cat tct gtc aca ctt cat gag 732 
Glu Leu Glu Lys Arg Lys Glu Val Leu His Ser Val Thr Leu His Glu 
210 215 22 0 

att gat gtt att aat age agg act caa ggg tat eta gec etc ttc aca 780 
lie Asp Val lie Asn Ser Arg Thr Gin Gly Tyr Leu Ala Leu Phe Thr 
225 230 235 

ggt gat aca ggc gag att cgt tea gaa acc cga gag caa age gat act 828 
Gly Asp Thr Gly Glu lie Arg Ser Glu Thr Arg Glu Gin Ser Asp Thr 
240 245 250 255 

aaa gtg gca gag tgg aga gaa gaa ggg aaa get gaa ata gta cct ggt 876 
Lys Val Ala Glu Trp Arg Glu Glu Gly Lys Ala Glu He Val Pro Gly 
260 265 270 

gtt etc ttc att gat gaa gtc cat atg ctt gat ate gaa tgc ttc tct 924 
Val Leu Phe He Asp Glu Val His Met Leu Asp He Glu Cys Phe Ser 
275 280 285 

ttc ctg aat aga get etc gaa aac gat atg tea cca ate ctg gtc gtg 972 
Phe Leu Asn Arg Ala Leu Glu Asn Asp Met Ser Pro He Leu Val Val 
290 295 300 

get aca aac aga gga atg aca aca ate cga gga aca aac cag ata tea 1020 
Ala Thr Asn Arg Gly Met Thr Thr He Arg Gly Thr Asn Gin He Ser 
305 310 315 

gca cat ggg ate cca ate gat ttt ctt gac cgt ctt ctt att ate aca 1068 
Ala His Gly He Pro He Asp Phe Leu Asp Arg Leu Leu He He Thr 
320 325 330 335 

aca cag cct tac aca caa gac gag ate aga aat att tta gag ate cgt 1116 
Thr Gin Pro Tyr Thr Gin Asp Glu He Arg Asn lie Leu Glu He Arg 
340 345 350 

tgc caa gaa gag gat gtg gag atg aac gag gaa gcg aaa cag ctt ctg 1164 
Cys Gin Glu Glu Asp Val Glu Met Asn Glu Glu Ala Lys Gin Leu Leu 
355 360 365 

act ttg ate gga tgt aat acc teg ctt agg tac gcg att cat eta ate 1212 
Thr Leu He Gly Cys Asn Thr Ser Leu Arg Tyr Ala He His Leu He 
370 375 380 

aat gca get gee eta get tgc ctg aaa cgt aaa ggg aaa gtc gta gag 1260 
Asn Ala Ala Ala Leu Ala Cys Leu Lys Arg Lys Gly Lys Val Val Glu 
385 390 395 

att cag gac att gag aga gtt tat aga ttg ttt tta gac acc aag aga 1308 
He Gin Asp He Glu Arg Val Tyr Arg Leu Phe Leu Asp Thr Lys Arg 
400 405 410 415 

teg atg cag tac ttg gtt gag cat gag age gag tac ttg ttt age gtg 1356 
Ser Met Gin Tyr Leu Val Glu His Glu Ser Glu Tyr Leu Phe Ser Val 
420 425 430 

cct ata aaa aac aca cag gag get act gca gga gaagaaacag aacacgaggc 1409 



Pro lie Lys Asn Thr Gin Glu Ala 
435 

catggaagtt tga 

<210> 9 

<211> 442 

<212> PRT 

<213> Arabidopsis thaliana 
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Ser 


His 


Tip 

lie 


Arg 


Gly 


Leu 


Gly 


Leu 


i 
± 








5 








Vdl 


Ser 


Pin 
blU 


p i \/ 
oiy 


l ie U 


vdl 


P 1 \7 

biy 


PI n 
bJ.il 


















Vdl 


i nr 


Leu 


Pin 
blU 


Leu 


Tic 

lie 


Arg 


Asp 
















40 


Leu 


i le 


7\ 1 -j 

. Mid 


P 1 w 

biy 


Pin 
bill 


Pro 


P 1 \7 

biy 


1 1 1 1 




SO 
o u 














T 1 Q 

i le 


Ala 


Lys 


Ser 


Leu 


P 1 \7 

bi y 


Pin 

bin 


Pin 
blU 












7 0 






Ser 


p 1 1 1 
blU 


lie 


Ph o 


Ser 


Leu 


Pin 
blU 


Mai- 
ne L. 










ft ^ 








Mia 


fne 


Arg 


Lys 


a 1 a 
Ml d 


Tin 

lie 


biy 


\7 1 

v a i 








1 no 

1UU 










ixe 


blU 


biy 


Pin 

blU 


v a i 


v ai 


rp V-i v- 

i n r 


T1« 

lie 






1 1 c 

113 










i 9 n 
i z u 


C 1 w 

biy 


p l \t 
bi y 


oer 


va i 


Lys 


Lys 


Th v 

± n it 


pi ., 
biy 




1 jU 










Ijj 




lyie l 


blU 


C Z=l V 

oei 


Asn 


D V-> t-i 

jr ne 


Asp 


Leu 


pi 
biy 












1 c.n 
1 D u 






Lys 


Pin 
b 1 U 


Lys 


Vdl 


Pin 
bill 


Ser 


P 1 \7 

biy 


Asp 










1 <□ J 








p i \i 
biy 


Lys 


lie 


Th r* 

i ni 


Lys 


Leu 


PI \7 

biy 


Arg 








ion 
lou 










Asp 


vdl 


1*1 et 


PI w 

uiy 


Ser 


Lys 


1X11 


Lys 






1 ^ o 










? no 


Leu 


Pin 

blU 


Lys 


Arg 


Lys 


Pin 
ulU 


\7 "] 
Vdl 


Leu 




c. 1 U 










91 c. 
ZIO 




Asp 


vai 


lie 


Asn 


Ser 


Arg 


rp V-> -K- 

inr 


Pin 

bin 


















Asp 


i nr 


biy 


Pin 

blU 


lie 


Arg 


Ser 


Pin 

blU 










2 45 








Val 


Ala 


Glu 


Trp 


Arg 


Glu 


Glu 


Gly 








260 










Leu 


Phe 


He 


Asp 


Glu 


Val 


His 


Met 






275 










280 


Leu 


Asn 


Arg 


Ala 


Leu 


Glu 


Asn 


Asp 




290 










295 




Thr 


Asn 


Arg 


Gly 


Met 


Thr 


Thr 


He 


305 










310 






His 


Gly 


He 


Pro 


He 


Asp 


Phe 


Leu 










325 








Gin 


Pro 


Tyr 


Thr 


Gin 


Asp 


Glu 


He 








340 










Gin 


Glu 


Glu 


Asp 


Val 


Glu 


Met 


Asn 






355 










360 


Leu 


lie 


Gly 


Cys 


Asn 


Thr 


Ser 


Leu 




370 










375 




Ala 


Ala 


Ala 


Leu 


Ala 


Cys 


Leu 


Lys 



385 390 



Thr Ala Gly 
440 

1422 



Asp 


Ser 


Val 




Glu 


Pro 


Arg 


Ala 




10 










15 




T 1 o 
lie 


Lys 


7\ 1 o 
nld 


Arg 


Lys 


A 1 ^ 

rtl d 


Al ^ 
Mid 


Pl \7 

biy 


















PI \7 

biy 


T 

Lys 


Tie 

lie 


Ser 


pi \/ 
biy 


Mi y 


7\1a 

Mid 


Tip 

lie 










4 5 








pi ,, 
biy 


Lys 


Tl 0 

lie 


Mid 


T 1 o 

lie 


A 1 a 
Mid 


L v ie u 


PI \/ 
biy 








D U 










1 fix 


Pro 


Ph o 

tr lie 


Th r 
1 11 J. 


1 lc L- 


Tip 
lie 


Mid 


P 1 \/ 
biy 






/ O 










ft 0 


Ser 


Lys 


Th r- 
1111 


Pin 
b 1 U 


Ml d 


Leu 


Th r 
1 111 


Pin 
bill 




.7 \J 










95 




Arg 


lie 


Lys 


Pin 
bi Li 


Pin 
bi u 


Th t~ 
iiii 


Asp 


V^ 1 
Vdl 


105 










110 






Ser 


Tlo 

lie 


Asp 


Arg 


Pro 


Mid 


Q o y~ 

o e i 


JCI 










125 








Lys 


Tl 0 

lie 


Th v 
1 11 1 


i v ie t_ 


Lys 


Th t~ 
1 11 L 


Thr 


Asp 








i / n 

14U 










Trp 


Lys 


Leu 


lie 


pi ii 

bl u 


Pro 


Leu 


Asp 






1 J J 










i fin 

1 DU 


Vdl 


Tip 
lie 


vdl 


Leu 


Asp 


Arg 


Pho 
rue 


P\/c: 
by o 




170 










175 




Ser 


Ph e 
tr 1 lc 


Th r* 
1111 


Arg 


OC 1 


Arg 


Asp 


php 
true 


1 ft s 

1 O J 










190 






1: lie 


vdl 


Gin 


P\7 «3 


Pro 


Glu 


Gly 


Glu 










205 








n i o 


Q o v 


Vdl 


Th y 
i in 


Le u 


nib 


Pin 

blU 


He 








9 9 0 










P 1 \7 

biy 


Tyr 


T 

Leu 


a i ^ 

Mid 


Leu 


Ph o 
ir xie 


Th r~ 
llli 


PI \7 

biy 






-j *j 










2 4 0 


Th r- 

i nr 


Arg 


Pin 
blU 


Pin 

bin 


Ser 


Asp 


Th y 
1X11 


Lys 




250 










2 55 




Lys 


Ala 


Pin 

blU 


i ie 


vai 


Pro 


pi 

uiy 


v a i 


265 










270 






Leu 


Asp 


He 


Glu 


Cys 


Phe 


Ser 


Phe 










285 








Met 


Ser 


Pro 


He 


Leu 


Val 


Val 


Ala 








300 










Arg 


Gly 


Thr 


Asn 


Gin 


He 


Ser 


Ala 






315 










320 


Asp 


Arg 


Leu 


Leu 


He 


He 


Thr 


Thr 




330 










335 




Arg 


Asn 


He 


Leu 


Glu 


He 


Arg 


Cys 


345 










350 






Glu 


Glu 


Ala 


Lys 


Gin 


Leu 


Leu 


Thr 










365 








Arg 


Tyr 


Ala 


He 


His 


Leu 


He 


Asn 








380 










Arg 


Lys 


Gly 


Lys 


Val 


Val 


Glu 


He 






395 










400 



Gin Asp lie Glu Arg Val Tyr Arg Leu Phe Leu Asp Thr Lys Arg Ser 

405 ~ " 410 415 

Met Gin Tyr Leu Val Glu His Glu Ser Glu Tyr Leu Phe Ser Val Pro 

420 425 430 

lie Lys Asn Thr Gin Glu Ala Thr Ala Gly 
435 440 



<210> 10 
<211> 1591 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> gene 

<222> (1) . . . (1591) 

<223> At3g57290 



<400> 10 

ccacgcgtcc gtaagaagat tttgccagtg cgggaagcgg cggagattga gagattagcg 60 
acgatggagg aaagcaaaca gaactatgac ctgacgccac taatagcgcc taacctggac 120 
agacacttgg tgtttcctat attcgagttc cttcaagagc gtcagcttta ccctgatgag 180 
cagatcctga agtctaaaat ccagcttttg aaccagacga acatggttga ttacgccatg 240 
gatattcaca agagtctcta ccacactgaa gacgctcctc aagaaatggt ggagagaaga 300 
acagaggttg tcgctaggct caaatctttg gaggaggctg ctgcaccact cgtgtctttt 360 
cttttgaacc ctaacgctgt gcaggagcta agagctgaca agcagtacaa tctccaaatg 420 
ctcaaggaac gctaccagat tggtccagac cagattgagg ctttgtacca gtacgccaag 480 
tttcagtttg aatgtggcaa ctattctggt gctgctgatt atctttacca gtacaggacc 540 
ctgtgctcta accttgagag gagtttgagt gccttgtggg gaaagctcgc atctgaaata 600 
ttgatgcaaa actgggatat tgctcttgaa gagcttaacc gtctcaaaga gattattgac 660 
tcaaagagtt tttcatcgcc gttaaaccag gtgcagaaca ggatttggtt gatgcattgg 720 
ggtctgtata tcttttttaa ccatgataat ggaaggacac agatcattga tctttttaac 780 
caagacaagt atctgaatgc catccaaact agtgctccac acttgctgcg ctacttggca 840 
actgctttca ttgtcaacaa aaggagaaga ccacaattga aagaattcat taaggtcatt 900 
cagcaagagc actactccta caaagatcca attatcgagt tcctggcatg tgtgtttgtc 960 
aattatgact ttgatggggc tcaaaagaag atgaaagagt gtgaagaggt cattgtgaat 1020 
gatccattcc ttggcaagcg agttgaggat ggaaactttt caactgtacc actgagagat 1080 
gaatttcttg aaaatgcccg cctattcgtc tttgaaacct attgcaaaat tcatcaaagg 1140 
attgacatgg gggtacttgc tgaaaaattg aatctgaact atgaggaggc cgagagatgg 1200 
attgtgaacc taatccgcac ctcaaagctt gatgccaaga ttgattctga gtcaggaact 1260 
gtaatcatgg agcctactca gcccaacgtg catgagcagt tgataaacca caccaaaggc 1320 
ttatcaggac gaacatacaa gttagtgaat cagctcttgg aacacacaca ggcgcaagca 1380 
actcgctagt caaaattttg ctgtggaagc ctttccttga taaaactcac cttcggttga 1440 
ctggaattat tttctttttc ttgctctgag ttcacctttt actttgaaaa agattattat 1500 
ggagttgttc tatttgaaat gttggatcca cagattggaa cattttccaa ccaaatcagc 1560 
attttgtaaa aaaaaaaaaa aaaaaaaaaa a 1591 



<210> 11 
<211> 1773 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . . (1773) 

<223> AtArp5.1 (At3gl2380) 



<400> 11 

atg gca gaa ctg eta ttt gag act tat gga gtg cct gca gtt gca ttt 48 
Met Ala Glu Leu Leu Phe Glu Thr Tyr Gly Val Pro Ala Val Ala Phe 



1 



5 



10 



15 



gga gtc gat get get ttc age tac aaa tac aat caa eta cat gga att 96 
Gly Val Asp Ala Ala Phe Ser Tyr Lys Tyr Asn Gin Leu His Gly lie 
20 25 30 

tgt aaa aaa gat gga att gtt etc tgt cct gga ttc acg aca aca cac 144 
Cys Lys Lys Asp Gly lie Val Leu Cys Pro Gly Phe Thr Thr Thr His 
35 " 40 45 

tec att ccg ttt gtc gac gga gaa cct ata tat aaa gga tec age cga 192 
Ser lie Pro Phe Val Asp Gly Glu Pro lie Tyr Lys Gly Ser Ser Arg 
50 55 60 

act aac att ggt gga tat cat gtc act gat tat tta aag cag ctt ctg 240 
Thr Asn lie Gly Gly Tyr His Val Thr Asp Tyr Leu Lys Gin Leu Leu 
65 70 75 80 

tea ctt aag tac cct ttt cat teg tct agg ttt aca tgg gag aag gee 288 
Ser Leu Lys Tyr Pro Phe His Ser Ser Arg Phe Thr Trp Glu Lys Ala 
85 90 95 

gaa gat ttg aaa ttg gaa cac tgt tat ate gca cct gac tat get teg 336 
Glu Asp Leu Lys Leu Glu His Cys Tyr lie Ala Pro Asp Tyr Ala Ser 
100 105 110 

gaa att egg tta ttc cag gaa gga aga aaa gaa get gaa gag aaa aca 384 
Glu lie Arg Leu Phe Gin Glu Gly Arg Lys Glu Ala Glu Glu Lys Thr 
115 120 125 

agt tat tgg cag ctt cca tgg ata cct cct ccc acc gaa gtt cct cca 432 
Ser Tyr Trp Gin Leu Pro Trp lie Pro Pro Pro Thr Glu Val Pro Pro 
130 135 140 

tea gaa gaa gag att gca agg aag gca get ata aga gaa aaa caa ggt 480 
Ser Glu Glu Glu lie Ala Arg Lys Ala Ala lie Arg Glu Lys Gin Gly 
145 150 155 160 

caa agg ctg cga gaa atg get gaa gca aag aga gtg tec aag att aat 528 
Gin Arg Leu Arg Glu Met Ala Glu Ala Lys Arg Val Ser Lys lie Asn 
165 170 175 

gac atg gag aat caa ctg att age ttg cgt ttc ctt ttg aag caa gtt 576 
Asp Met Glu Asn Gin Leu lie Ser Leu Arg Phe Leu Leu Lys Gin Val 
180 185 190 

gac cag gtt gaa gag gat gat att cca acc ttt ttg tea gac acc ggt 624 
Asp Gin Val Glu Glu Asp Asp lie Pro Thr Phe Leu Ser Asp Thr Gly 
195 200 205 

tac gcg tec agg caa gag eta gag tct act att acg aaa gtg aca cag 672 
Tyr Ala Ser Arg Gin Glu Leu Glu Ser Thr lie Thr Lys Val Thr Gin 
210 215 220 

teg ctt aga aaa gca agg ggt gag ccg aag aat gaa cca get gag tat 720 
Ser Leu Arg Lys Ala Arg Gly Glu Pro Lys Asn Glu Pro Ala Glu Tyr 
225 230 235 240 

gaa gaa aac cct gat tct ctt aat aat gaa aag tat cca ctt atg aat 768 
Glu Glu Asn Pro Asp Ser Leu Asn Asn Glu Lys Tyr Pro Leu Met Asn 
245 250 255 



gtc ccc gat gat att ctt act cct gag cag ctt aag gac aag aag agg 816 

Val Pro Asp Asp lie Leu Thr Pro Glu Gin Leu Lys Asp Lys Lys Arg 
260 265 270 

caa atg ttt ctt aaa aca aca gca gag ggc egg eta cga get aga caa 864 

Gin Met Phe Leu Lys Thr Thr Ala Glu Gly Arg Leu Arg Ala Arg Gin 
275 280 285 

aag cgt aat gag gag gaa etc gaa aaa gag aaa aga aat caa tta gag 912 

Lys Arg Asn Glu Glu Glu Leu Glu Lys Glu Lys Arg Asn Gin Leu Glu 
290 295 300 

gag gaa aga cgt cgt gag aac cca gag tct tac tta gag gag ttg caa 960 

Glu Glu Arg Arg Arg Glu Asn Pro Glu Ser Tyr Leu Glu Glu Leu Gin 

305 310 315 320 



get cag tac aag gaa gtg ttg gag aga gtt gag cag aag aag cgt ctg 
Ala Gin Tyr Lys Glu Val Leu Glu Arg Val Glu Gin Lys Lys Arg Leu 
325 330 335 



1008 



aaa aca aac ggg tec agt aac ggg aat aac aag tct gga ggt att ggg 1056 
Lys Thr Asn Gly Ser Ser Asn Gly Asn Asn Lys Ser Gly Gly lie Gly 
340 345 350 

cga ggc gag cga etc agt get gca cag agg gag aga atg cgt ctg ctg 1104 
Arg Gly Glu Arg Leu Ser Ala Ala Gin Arg Glu Arg Met Arg Leu Leu 
355 ~ 360 365 

acg aca gca gee ttt gat aga ggg aaa ggc gag gat acg ttt ggt tct 1152 
Thr Thr Ala Ala Phe Asp Arg Gly Lys Gly Glu Asp Thr Phe Gly Ser 
370 375 380 

aga gat gaa gat tgg cag etc tac aaa ctt atg age aag gat aat gac 1200 
Arg Asp Glu Asp Trp Gin Leu Tyr Lys Leu Met Ser Lys Asp Asn Asp 
385 * 390 395 400 

gat gat gac gaa caa cct gat tea gac gag gca gag ttg get cgt tta 1248 
Asp Asp Asp Glu Gin Pro Asp Ser Asp Glu Ala Glu Leu Ala Arg Leu 
405 410 415 

tea tct aga ctt cag gaa att gat cca aca ttt gtg cag aaa gta gaa 1296 
Ser Ser Arg Leu Gin Glu lie Asp Pro Thr Phe Val Gin Lys Val Glu 
420 425 430 

gga gaa ttg agt cag aca tea ggg gag gtg cca cgc gta cgc cca tta 1344 
Gly Glu Leu Ser Gin Thr Ser Gly Glu Val Pro Arg Val Arg Pro Leu 
435 440 445 

aca gag gaa gac tac aag ata gtg att ggt ata gaa aga ttc cgt tgc 1392 
Thr Glu Glu Asp Tyr Lys lie Val lie Gly lie Glu Arg Phe Arg Cys 
450 455 460 

cca gag ate ctg ttc cat cca aac ctt att ggt att gac caa gta ggc 1440 
Pro Glu lie Leu Phe His Pro Asn Leu lie Gly lie Asp Gin Val Gly 
465 470 475 480 

tta gac gag atg get ggc aca tea ate aga agg eta ccg cac gac gag 1488 
Leu Asp Glu Met Ala Gly Thr Ser lie Arg Arg Leu Pro His Asp Glu 
485 490 495 



aaa gag tta gag gag agg eta acg age teg ata eta atg acg ggc ggg 1536 
Lys Glu Leu Glu Glu Arg Leu Thr Ser Ser lie Leu Met Thr Gly Gly 
500 505 510 



tgt age ctt ctt cca ggg atg aac gag egg ttg gaa tgt ggg att agg 1584 
Cys Ser Leu Leu Pro Gly Met Asn Glu Arg Leu Glu Cys Gly lie Arg 
515 520 525 

atg ata aga cct tgc gga tea ccc att aac gtg gtt aga get atg gat 1632 
Met lie Arg Pro Cys Gly Ser Pro lie Asn Val Val Arg Ala Met Asp 
530 " 535 540 

cca gtg ctg gat gca tgg cga gga gca tct gca ttt get get aat ttg 1680 
Pro Val Leu Asp Ala Trp Arg Gly Ala Ser Ala Phe Ala Ala Asn Leu 
545 550 555 560 

aac ttc ttg ggg aat gee ttt act aag atg gat tac gac gag aaa ggt 1728 
Asn Phe Leu Gly Asn Ala Phe Thr Lys Met Asp Tyr Asp Glu Lys Gly 
565 570 575 

gaa gat tgg ctt aga aat tat caa att cga tac aac tat ttg tga 1773 
Glu Asp Trp Leu Arg Asn Tyr Gin lie Arg Tyr Asn Tyr Leu * 
580 585 590 
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<210> 13 
<211> 1416 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (1) . . . (1416) 

<223> AtArp5.2 (At5g56180) 

<400> 13 

atg ate ctg aag aaa gta tgg gga teg gtg tgg aac cga teg aat agt 

Met He Leu Lys Lys Val Trp Gly Ser Val Trp Asn Arg Ser Asn Ser 
1 5 ' 10 15 



ggc aag gat ttg gtg aat cat cag aga gcg ate gat gtt cct cct ctg 96 

Gly Lys Asp Leu Val Asn His Gin Arg Ala lie Asp Val Pro Pro Leu 
20 25 30 

tta ttg tct tct tea teg tct ctt ggt gcg ttt gat cag eta ccg atg 144 

Leu Leu Ser Ser Ser Ser Ser Leu Gly Ala Phe Asp Gin Leu Pro Met 
35 40 45 

gat att eta gtc cag ata ctg atg atg atg gag cca aaa gat get gtg 192 

Asp He Leu Val Gin He Leu Met Met Met Glu Pro Lys Asp Ala Val 
50 55 60 

aaa ttg ggc tta acg tgc aaa gee tgg aaa tgc gta get agt ggt aat 240 

Lys Leu Gly Leu Thr Cys Lys Ala Trp Lys Cys Val Ala Ser Gly Asn 

65 70 75 80 

cgt etc tgg ata ttt tat etc cag tgt tct caa gag cca tgg gac tec 288 

Arg Leu Trp He Phe Tyr Leu Gin Cys Ser Gin Glu Pro Trp Asp Ser 
85 90 95 

att ttc ttc get gaa act agt ttg cgt tct ggt tat cct etc cga atg 336 

He Phe Phe Ala Glu Thr Ser Leu Arg Ser Gly Tyr Pro Leu Arg Met 
100 105 110 

att tct agt caa tea gga gag ttg teg ttt atg cac att tat agt cag 384 

lie Ser Ser Gin Ser Gly Glu Leu Ser Phe Met His He Tyr Ser Gin 
115 120 125 

agg gca caa gtt cct ggt tct ate att att gat ggt ggt tct gga tat 432 

Arg Ala Gin Val Pro Gly Ser He He He Asp Gly Gly Ser Gly Tyr 
130 135 140 

tgt aag ttt ggt tgg age aag tat gcg tct cct tct gga cgt tct get 480 

Cys Lys Phe Gly Trp Ser Lys Tyr Ala Ser Pro Ser Gly Arg Ser Ala 

145 150 155 160 

act ttt ttg gaa ttt ggt aac att gag tea ccg att tat get aga ctt 528 

Thr Phe Leu Glu Phe Gly Asn lie Glu Ser Pro lie Tyr Ala Arg Leu 
165 170 175 

caa cag ttc ttt gca ace att ttc ace agg atg cag gta aag ccc tct 576 

Gin Gin Phe Phe Ala Thr lie Phe Thr Arg Met Gin Val Lys Pro Ser 
180 185 190 

atg cag cca ata gtg gta tea eta cct etc tgc cat ttt gat gat act 624 

Met Gin Pro lie Val Val Ser Leu Pro Leu Cys His Phe Asp Asp Thr 
195 200 205 

gaa tea gee aag gca tea agg egg caa ctt aag act get att ttc aat 672 

Glu Ser Ala Lys Ala Ser Arg Arg Gin Leu Lys Thr Ala lie Phe Asn 
210 215 220 

gtc ttg ttt gac atg aac gtc cct gca gtg tgt gca gtt aat cag get 720 

Val Leu Phe Asp Met Asn Val Pro Ala Val Cys Ala Val Asn Gin Ala 

225 230 235 240 

gtg tta get eta tat gca gca egg egg aca tct gga att gtt gtc aac 768 

Val Leu Ala Leu Tyr Ala Ala Arg Arg Thr Ser Gly lie Val Val Asn 
245 250 255 



att ggt ttc caa gtc ate acc att ctt ccg att tta cat ggt aag gtg 
lie Gly Phe Gin Val lie Thr lie Leu Pro lie Leu His Gly Lys Val 
260 265 270 



816 



atg cgc cag gta ggt gta gaa gtc att ggt ttt gga gca ttg aaa etc 864 
Met Arg Gin Val Gly Val Glu Val lie Gly Phe Gly Ala Leu Lys Leu 
275 280 285 

acg ggc ttc ctt aag gag aag atg caa gaa aac aac att tec ttt caa 912 
Thr Gly Phe Leu Lys Glu Lys Met Gin Glu Asn Asn lie Ser Phe Gin 
290 295 300 

tea etc tac act gtt cgt act ctt aaa gag aaa ctg tgt tat gtg get 960 
Ser Leu Tyr Thr Val Arg Thr Leu Lys Glu Lys Leu Cys Tyr Val Ala 
305 * 310 315 320 

ctt gat tat aaa get gaa ctt tea aaa gac aca caa get tea gtg gaa 1008 
Leu Asp Tyr Lys Ala Glu Leu Ser Lys Asp Thr Gin Ala Ser Val Glu 
325 - 330 335 

gtt tea ggt gaa gga tgg ttt act tta tea aaa gag cgt ttc caa aca 1056 
Val Ser Gly Glu Gly Trp Phe Thr Leu Ser Lys Glu Arg Phe Gin Thr 
340 345 350 

ggg gag ata tta ttc caa cca cgt etc get gga atg cgt gca atg agt 1104 
Gly Glu lie Leu Phe Gin Pro Arg Leu Ala Gly Met Arg Ala Met Ser 
355 360 365 

ctg cac cag gee gtc teg etc tgt atg gac cac tgt gat gca gca gga 1152 
Leu His Gin Ala Val Ser Leu Cys Met Asp His Cys Asp Ala Ala Gly 
370 N 375 380 

ctt aca ggt gac gat agt tgg ttc aag act gta gta eta act ggg gga 1200 
Leu Thr Gly Asp Asp Ser Trp Phe Lys Thr Val Val Leu Thr Gly Gly 
385 390 395 400 

age gcg tgt ttg cct gga etc tea gag agg eta gag aga gaa ctg caa 1248 
Ser Ala Cys Leu Pro Gly Leu Ser Glu Arg Leu Glu Arg Glu Leu Gin 
4 05 410 415 

gat cac ctt cct tea tct ata agt aac gga ate aga gta ata cct cct 1296 
Asp His Leu Pro Ser Ser lie Ser Asn Gly lie Arg Val lie Pro Pro 
420 425 430 

cct tac ggc gtg gac aca tea tgg cat ggg gca aag ctt att agt aat 1344 
Pro Tyr Gly Val Asp Thr Ser Trp His Gly Ala Lys Leu lie Ser Asn 
435 440 445 

ttg age ate ttt cct ggt cct tgg tgt ate aca agg aag cag ttc cgt 1392 
Leu Ser lie Phe Pro Gly Pro Trp Cys lie Thr Arg Lys Gin Phe Arg 
450 455 460 

cgc aag tea aga etc atg tgg tga 1416 
Arg Lys Ser Arg Leu Met Trp * 
465 470 
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<212> PRT 
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<210> 15 
<211> 1092 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . . (1092) 

<223> AtArp5.3 (At3g60830) 

<400> 15 

atg gaa gca eta gtt gtt gat get ggc tct aag ttc ctg aaa gca gga 48 

Met Glu Ala Leu Val Val Asp Ala Gly Ser Lys Phe Leu Lys Ala Gly 
15 10 15 

gca gca att cct gac cag tct cct gca atg ata att ccc tct caa atg 96 
Ala Ala lie Pro Asp Gin Ser Pro Ala Met lie lie Pro Ser Gin Met 
20 25 30 

aaa cga atg gtt gat gat ggg tct tct tea get gat aac ccc ace act 144 
Lys Arg Met Val Asp Asp Gly Ser Ser Ser Ala Asp Asn Pro Thr Thr 
35 4 0 4 5 

gtc ttt gag gat gtc act ctt gat cct att gaa agg ggt ttg att aga 192 
Val Phe Glu Asp Val Thr Leu Asp Pro He Glu Arg Gly Leu He Arg 
50 ' 55 60 

gat tgg gat get atg gaa gat ctg ttg cgt tat gtt gtc tac act ggg 240 
Asp Trp Asp Ala Met Glu Asp Leu Leu Arg Tyr Val Val Tyr Thr Gly 
65 70 75 80 

ctt gga tgg gaa gag gga aac gaa ggc aat ata ctt ttt aca gat cca 288 
Leu Gly Trp Glu Glu Gly Asn Glu Gly Asn He Leu Phe Thr Asp Pro 
85 90 95 

ctt tgt act cct aag get att agg gag caa ttg gtg cag ttg atg ttt 336 
Leu Cys Thr Pro Lys Ala He Arg Glu Gin Leu Val Gin Leu Met Phe 
100 105 110 

gaa aca ttc aat gtc tct gga ttt tat gca tct gag caa gca gtg ttg 384 
Glu Thr Phe Asn Val Ser Gly Phe Tyr Ala Ser Glu Gin Ala Val Leu 
115 120 125 

tec ctt tat get gtt gga cgc ate tec ggt tgc act gtt gat att ggt 432 
Ser Leu Tyr Ala Val Gly Arg He Ser Gly Cys Thr Val Asp He Gly 
130 135 140 

cat ggg aag ata gat att gee cca gtt ctt gaa ggt gca gta caa cac 480 
His Gly Lys lie Asp He Ala Pro Val Leu Glu Gly Ala Val Gin His 
145 150 155 160 

att gee teg aaa egg ttt gag eta ggt gga acc gag eta act aaa tta 528 
lie Ala Ser Lys Arg Phe Glu Leu Gly Gly Thr Glu Leu Thr Lys Leu 
165 170 175 

ttt gee caa gag ctt gga aaa acc aac ccg teg atg aat etc age atg 576 
Phe Ala Gin Glu Leu Gly Lys Thr Asn Pro Ser Met Asn Leu Ser Met 
180 185 190 



tct gat gtt gaa aaa etc aag gag cag tat gca aac tgt gec gag gac 624 
Ser Asp Val Glu Lys Leu Lys Glu Gin Tyr Ala Asn Cys Ala Glu Asp 
195 200 205 



gaa att get tac aaa aaa ace caa aac tgt gaa ate gag cag cat act 672 
Glu lie Ala Tyr Lys Lys Thr Gin Asn Cys Glu lie Glu Gin His Thr 
210 215 220 

ctt cct gat gga cag gtg ata age ate ggg cga gag aga tac teg gtt 720 
Leu Pro Asp Gly Gin Val He Ser He Gly Arg Glu Arg Tyr Ser Val 
225 230 235 240 

gga gaa get ctg ttt cag cca tea ata ctg gga ctg gag gag cat gga 768 
Gly Glu Ala Leu Phe Gin Pro Ser He Leu Gly Leu Glu Glu His Gly 
245 250 255 

ate gtt gag cag ctt gtc egg att ate tec aca gtg tea tct gag aac 816 
He Val Glu Gin Leu Val Arg He He Ser Thr Val Ser Ser Glu Asn 
260 265 270 

cat agg cag etc ttg gag aac act gta ctt tgt ggt ggt aca ace tec 864 
His Arg Gin Leu Leu Glu Asn Thr Val Leu Cys Gly Gly Thr Thr Ser 
275 280 285 

atg aca gga ttc gaa agt aga ttc cag aaa gaa gca aac ttg tgc tea 912 
Met Thr Gly Phe Glu Ser Arg Phe Gin Lys Glu Ala Asn Leu Cys Ser 
290 295 300 

tct gee att agg cca aca ctg gtg aaa ccg cca gaa tat atg ccg gag 960 
Ser Ala He Arg Pro Thr Leu Val Lys Pro Pro Glu Tyr Met Pro Glu 
305 310 315 320 

aat ttg ggg atg tat teg get tgg gtt gga gga gee ata eta get aaa 1008 
Asn Leu Gly Met Tyr Ser Ala Trp Val Gly Gly Ala He Leu Ala Lys 
325 330 335 

gtg gtg ttt ccg cag aat cag cac gtt act aaa gca gat tat gac gag 1056 
Val Val Phe Pro Gin Asn Gin His Val Thr Lys Ala Asp Tyr Asp Glu 
340 345 350 

act gga cca tea gtg gtt cac agg aaa tgt ttc tga 1092 
Thr Gly Pro Ser Val Val His Arg Lys Cys Phe * 
355 360 
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<210> 17 
<211> 1791 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . . (1791) 

<223> AtArp8 (At5g43500) 

<400> 17 

atg gca aaa cca aaa tec aat tct 
Met Ala Lys Pro Lys Ser Asn Ser 
1 5 

aaa act gtt gec ccc act cag att 
Lys Thr Val Ala Pro Thr Gin He 
20 



cat etc teg tgg cag gat tac ttg 48 
His Leu Ser Trp Gin Asp Tyr Leu 
10 15 

ttg tct gaa cga gga get aat etc 96 
Leu Ser Glu Arg Gly Ala Asn Leu 
25 30 



gtt gtc ate aac tta ggg tct get aat gta aga gta gga ttg get atg 144 
Val Val He Asn Leu Gly Ser Ala Asn Val Arg Val Gly Leu Ala Met 
35 40 45 



gat gag aaa cct ttc aat gtt cct aat tgt att gca aga tac att aca 192 
Asp Glu Lys Pro Phe Asn Val Pro Asn Cys lie Ala Arg Tyr lie Thr 
50 55 60 

caa tct ggg aaa cca act gtt gtt gat cag atg ctt aac act gag gtc 240 
Gin Ser Gly Lys Pro Thr Val Val Asp Gin Met Leu Asn Thr Glu Val 
65 ' 70 75 80 

act act aat caa cat gtt gac cgt gag aga get tat aat tct gcg gca 288 
Thr Thr Asn Gin His Val Asp Arg Glu Arg Ala Tyr Asn Ser Ala Ala 
85 90 95 

teg ctg ttg aag ata ctg ttc ctg gat gaa agt tct tct tct ggc tct 336 
Ser Leu Leu Lys lie Leu Phe Leu Asp Glu Ser Ser Ser Ser Gly Ser 
100 105 110 

gca tct cgc aag atg ggg agg ate gac gga tac aat caa gcg agt acg 384 
Ala Ser Arg Lys Met Gly Arg lie Asp Gly Tyr Asn Gin Ala Ser Thr 
115 120 125 

ata aag aaa gat tea gtc ttt act tgg act gat gtg tat gag gat gag 432 
He Lys Lys Asp Ser Val Phe Thr Trp Thr Asp Val Tyr Glu Asp Glu 
130 135 140 

aaa att tct ctt gec tea cca gca gaa act tct cct gat aaa ggt gat 480 
Lys He Ser Leu Ala Ser Pro Ala Glu Thr Ser Pro Asp Lys Gly Asp 
145 150 155 160 

get agt gca tct gaa get gtt cct gat gtt act gac tct aaa gat act 528 
Ala Ser Ala Ser Glu Ala Val Pro Asp Val Thr Asp Ser Lys Asp Thr 
165 170 175 

agt gag agt aaa cgc aag tat agg aaa atg att ttt ggt gaa gaa get 576 
Ser Glu Ser Lys Arg Lys Tyr Arg Lys Met He Phe Gly Glu Glu Ala 
180 " * 185 190 

ttg aaa ata teg cca aaa gag cca tat tgt tta tac cat cct att egg 624 
Leu Lys He Ser Pro Lys Glu Pro Tyr Cys Leu Tyr His Pro He Arg 
195 200 205 

aga ggt cac ttc aat gtt teg cca cat tat tea gcg caa egg gtt tgt 672 
Arg Gly His Phe Asn Val Ser Pro His Tyr Ser Ala Gin Arg Val Cys 
210 215 220 

gag gac tta act get ate ttg gac tgg att tta tta gag aaa ctt cat 720 
Glu Asp Leu Thr Ala He Leu Asp Trp He Leu Leu Glu Lys Leu His 
225 230 235 240 

ata act cac aag gag aga ttc tct ttt cat get gtt att gtt gtc cca 768 
He Thr His Lys Glu Arg Phe Ser Phe His Ala Val He Val Val Pro 
245 250 255 

gaa aca ttt gac ace cgc gaa ata aag gaa atg eta act att gtg ttg 816 
Glu Thr Phe Asp Thr Arg Glu He Lys Glu Met Leu Thr He Val Leu 
260 265 270 

gga gag eta tac ttt aac tea gca gtt gtc cac caa gaa ggt eta teg 864 
Gly Glu Leu Tyr Phe Asn Ser Ala Val Val His Gin Glu Gly Leu Ser 
275 280 285 



gcc gtt ttt ggg aat ggt ttg aca aca get tgt att gtg aat ata gga 912 
Ala Val Phe Gly Asn Gly Leu Thr Thr Ala Cys lie Val Asn lie Gly 
290 295 300 

gcc cag aca agt aca gta gtt tgt gtc gag gat ggg gtc tea ttg cca 960 
Ala Gin Thr Ser Thr Val Val Cys Val Glu Asp Gly Val Ser Leu Pro 
305 310 315 320 

aat act gaa aag att tta cct ttt gga gga gag gat ata tgt aga tgc 1008 
Asn Thr Glu Lys lie Leu Pro Phe Gly Gly Glu Asp lie Cys Arg Cys 
325 330 335 

ctt eta tgg att cag agg cat tac caa aag tgg cca caa ate aac aca 1056 
Leu Leu Trp lie Gin Arg His Tyr Gin Lys Trp Pro Gin lie Asn Thr 
340 345 350 

gat gtt ttg gca aag cca ate gat atg ctg atg ctt aat caa ctt aag 1104 
Asp Val Leu Ala Lys Pro lie Asp Met Leu Met Leu Asn Gin Leu Lys 
355 360 365 

gag tea ttt tgt gaa att aga gca gga gaa ctt gaa act gtt gca acg 1152 
Glu Ser Phe Cys Glu He Arg Ala Gly Glu Leu Glu Thr Val Ala Thr 
370 375 380 

gtt cat tct tat gag gaa ggc atg cca get gtg cct cac aag aca aat 1200 
Val His Ser Tyr Glu Glu Gly Met Pro Ala Val Pro His Lys Thr Asn 
385 390 395 ^ 400 

etc ace tec ctt aac gtt cca cca atg ggt ctg ttt tat cct aac ctt 1248 
Leu Thr Ser Leu Asn Val Pro Pro Met Gly Leu Phe Tyr Pro Asn Leu 
405 410 415 

ttg gtc cct gaa ata ttt ccc cag cca cca cgt caa tgg ttt caa gac 1296 
Leu Val Pro Glu He Phe Pro Gin Pro Pro Arg Gin Trp Phe Gin Asp 
420 425 430 

tac gag aat atg ttg gaa gac act tgg aac atg gac ttt gga ggt ggt 1344 
Tyr Glu Asn Met Leu Glu Asp Thr Trp Asn Met Asp Phe Gly Gly Gly 
435 440 445 

ggt aac atg gga tta cca atg tgg gat agt ttt gca ttt teg cct tea 1392 
Gly Asn Met Gly Leu Pro Met Trp Asp Ser Phe Ala Phe Ser Pro Ser 
450 455 460 

aaa cca aag aaa gaa gag aag att ggt etc get gaa gcc att aca age 1440 
Lys Pro Lys Lys Glu Glu Lys He Gly Leu Ala Glu Ala He Thr Ser 
465 470 475 480 

age att etc tct get gga cgc ata gac ctt aga egg aag ctt ttc tec 1488 
Ser He Leu Ser Ala Gly Arg He Asp Leu Arg Arg Lys Leu Phe Ser 
485 490 495 

age att caa ttg att ggt ggt get ggt ttg acg aaa ggt ctt gta gcg 1536 
Ser lie Gin Leu He Gly Gly Ala Gly Leu Thr Lys Gly Leu Val Ala 
500 505 ' " 510 

gca gtg gaa gaa aga gtt ctt cac gcg ata cct cca act gaa gcc att 1584 
Ala Val Glu Glu Arg Val Leu His Ala He Pro Pro Thr Glu Ala He 
515 520 525 

gat aca gtg cag gtt ctg cca tea aga acg gag cca caa ttc gta act 1632 



Asp Thr Val Gin Val Leu Pro Ser Arg Thr Glu Pro Gin Phe Val Thr 
530 535 540 



tgg aaa gga gga gcg ata ttg gga att ctg gac ttt ggg agg gag get 1680 
Trp Lys Gly Gly Ala lie Leu Gly He Leu Asp Phe Gly Arg Glu Ala 
545 550 555 560 

tgg att gag aga cat caa tgg atg gta aat ggg gtt aat aaa ggt ggt 1728 
Trp He Glu Arg His Gin Trp Met Val Asn Gly Val Asn Lys Gly Gly 
565 570 575 

eta aag aag tac aaa gac tct tat cac ctt caa ggt caa gca atg tac 1776 
Leu Lys Lys Tyr Lys Asp Ser Tyr His Leu Gin Gly Gin Ala Met Tyr 
580 585 590 

ttc ate aac ccc tag 1791 
Phe He Asn Pro * 
595 
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<220> 

<221> primer_bind 
<222> (1) ... (19) 

<223> AtRvbl primer for semi-quantitative RT-PCR 
<400> 25 

tttgatgggc caaatgatg 

<210> 26 
<211> 36 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> primer_bind 
<222> (1) . . . (36) 

<223> AtRvbl primer for semi-quantitative RT-PCR 
<400> 26 

cttccaacct aggtgagatg tttcaacaaa atgtgc 

<210> 27 

<211> 19 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> primerjoind 

<222> (1) . . . (19) 

<223> AtFlvb21 primer for semi-quantitative RT-PCR 

<400> 27 

tcaacagcag gacacaagg 

<210> 28 
<211> 37 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> primer_bind 
<222> (1) ... (37) 

<223> AtFlvb21 primer for semi-quantitative RT-PCR 
<400> 28 

cccaatgcct aggaaatccg agttcaacat cctaatc 

<210> 29 
<211> 23 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> primer_bind 
<222> (1) . . . (23) 

<223> AtRvb22 primer for semi-quantitative RT-PCR 



<400> 29 

acaaaccaga tatcagcaca tgg 
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<210> 30 
<211> 23 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> primer_bind 
<222> (1) ... (23) 

<223> AtRvb22 primer for semi-quantitative RT-PCR 



<400> 30 

aacaagtact cgctctcatg etc 
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